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. PREFACE

v Analyzing the impact of growth has become a prfgrity for Sunbelt
states experiencing rapid population and economic-expansion. ‘Problefs
such as inadequate-water supplies, sewer systems, and schools have "
become commonplace in the South as the region experiences strains on
its capacity to serve eénlarging comhunities. '

~ The impéct of various aéterqf of growth and decline can be deter-
mined through the use of impact analysig models. These models can
predict economic, demographic public“service and fiscal impacts of

policy decisions contemplated communi ty deciéion makers. .

In response to the growing need for an exchange of ideas relatin

to growth impact analysis, the Southern Rural Development Center in
» cooperation with the University” of Kentucky sponsored a workshop to

bring together extemsion and research personnel interested in rural °
economic development.® This wvolumfe is the proé%edings from the workshop.

Che workshop proéram included pfesentatiops from Extension and
research represehntatives who use impact anglysis models y;thin their .
own states. Other states can modify these approaches and use them to
aid their local officials in coping with the mixed biessings of growth.
The final objective of this effort is a batter quality of life for the
people who live in small communities and rural areas of the South..
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. COMMUNITY GROWTH MANAGEMENT: -
The Land-Grant University Perspective .

~ g C. Oran Littler . o
\“ . Un1vefs1ty of Kentucky _ “

;@n behalf of the College of Agrlculture may I &elqpme you to
Kentucky and to the University of Kentucky. We are pleased that the
Southern Rurdl Development Center has organized this workshop dealing
w1tﬁ community impact analy51s"we are pleased that this land~grant
un1vers1ty cpuld serve as host for the workshop; and we are pleased that

ch of you are here with'-a sincere interest in doing a better job of

exrving a most vital part of our society. ..

. Just as agriculturad means dlfféreut things to different people,
rural development has varying interpretations to each of us depending on
personal background, ‘experiences and respons1b111t1és. To some, agri-
culture is soil and water and crops.and llvestock to others it is an
occupation and profession, and to others it iy’ a'wa of life. Actually,
agrlculture is all of these and more with people as the central compon=-
ent, people associated with commor elements qf food and fiber.- In this
cons1derat10n perhaps .rural development mlght well be.percelved as. the

i:Eerrelatlons of the many parts of agricultur®. . Y

~

)
. 1S
. .

My early background and experiences associated with this subject
relate tp a small farming- community. It was no 'secret, in fact, there
wag considerable pride that:the economy of the area-was almost totally
tied to agrlculturé. . There was also pride among the people that a major
corporation had chesen that community in which to construct a ‘tanned
condensed milk plant. This plant prov1ded jobs akd it provided an
expanded market for a. large.number of farmers. I personally experlenced
spuch. community growth activities as consolidation of the school system,
stabélshment of a central water supply with Bublic Health approval,
onstfuction of new "farm to market" roads; and I part;. ipated in many
youth actavrtles.organlzed and sponsored by community aders and .
merchants. But association wth rural development, land-grant univer- .
sities, or, research and gxtension were ndt’ really .a part of my percepton.
. To me this was simply. aMXLaﬁle.ccmnanlty wmth a 11v1ngwand4unzk1ng .
environment, that was satlsfylng for people. .

More recently in an admxnlstratlve ~role my assoc1at10n w1th this

. subject has ¢ome with different perspectlves. We study rural-urban

population shifts and°develop programs to improve "quality of life" in
rural areas. We hear .accusations,that mechanizatien is at least nedr
the top of the list of all evils and observe efforts to declare a
moritorium on all agrlcultural mechanization research bBut 1dent1fy
increasing pregsures to imprdve efficiency of production and supply-
demand stability- We speculte on basic structural changes in the rural
sector of soc1ety We advance the applifation of science* and .technology
to analyze apd project impacts on change and recognize increasing ,

urgency for answers rclatlng to resburce conservatlon, land conversions
#* hd .

»
.

I' . . . . ! U/,p




_opinion which erroneously implies that agriculture is a declining

-glue to br1ng together all of. the p1eces. We must be involved. for these

'needs 4nd opportunities and to resolve issues. We must have a selfish

" however, .they are areas that always seem to surface as we look ahead.
. I would point out that each is distinctly different but all are inter-

. priority list for research and extension and recognize ‘an excitement ‘in
.developments relative to impact analysis. I am confident that the Land- -

) 2 . B ’ ’ .' ’
and transportation. . We find ourselves.having to deal with strong public -,
industry whén it is incfeasingly.evident that the economic and social

stability of mankind will depend heavily on. advancements in prov1d1ng
food and fiber. ‘

N4

Y 4
4 .

To meet this challenge we must have capable péople, e§c1ted happy
and yorking hard in growing and well managed communities., Our land-
grant udiversities throughcthe research and extersion programs are ’
uniquely qualified to sétve this; need. We are capable of prov1d1ng the”’

communities to gain 1nformat10n and’ perspecttive, to be artitulate about

interest to be intelligent in the organization and dperation of our
rural communities. Rural development and community management as I
perce1ve it ,must be a high priority on our research and extens1on agenda.

~

. .

. Most of you are already deeply involved in various programs re1at1ng
to growth ganagement. During the cdurse of this sworkshop you ~wirll
undoibtedly expand on these and certajnly identify new possibilities.

May I simply list a few\of the program elemedts of concern:

"1... Overall. patterns. of ecogompic and sdeial act1v1t1es e
2 Facilities and services ' . . ot .
3. Transportat1on L ‘
4.  Advancing technolog1es : ) .
5. Resource conservation and utilization
6 Land use considerations

T1me will dot permit my further discussion of these elements now;

related as, to. impact ,on community grow;h management.
Let me also offer a- few words of personal observat1on'and challenge .
to each of you. I place rural community growth management high.on the

- .

Grant University System shares in this assessment. As you evaluate the \
importance of your work, look at the pOSSlbllltleS and potentials. They
can be tremendous, and I urge you to move ahead. Recognizing inherent
‘problems with spreading efforts too thin, I encourage you to work  -—
together in identifying a primary focus; do a complete job of generating
a knowledge base, 1nterpretihg the mnformat1§h and d1ssem1nat1ng to
users. Success.spawns v1s1b1l1ty and further support. In thé true
Land-Grant tradition we myst provide sound information based on fact in
a mode of education and challenge local leaders 'to make apppopriate -
decisions. Finally, we must maintain a tough-minded opt1m1sm and con-.
fidence in what we are doing and not change directien with ‘the winds of

pofjularism. - . .
w < :

Agaln, am pleased that you have ‘elected to be a part of this' : .
workshop and thank the Sputhern Rural Development Genter as .sponsor.

~ < 1
+
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".Rural Development is not a dying issue. It is'a greater challenge today
‘than ever, before and let's give it the kind of effort befitting its

1mportance. I am codfldent that you 'will gain new insights and lay the
ground work for more productive programs as these days progress. Thank
you. .
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'optlmal types of development for an area. More specifically, communities

" “most su1tab1e in managLng “theif growth or decline. ” .o

- we will move on to the discussion of possible strategles for coping with

- ° “ -
~ COMMUNITY GROWTH STRATEGIES FOR THE '80S : ,
' William W. Linder ¢
. Gerry H. Williams {
] N . Southern Rural Development Center

The decade 'of the 1980s will be a time characterized by limited
resources. Commurrities will be forced to.ﬁ%Llnnbvatlve and, at the same
time, careful in thejr decision making regarding econohlc development
since their resources-must he allocated to several areas of meed. Local
ities will no longer be able to afford a'simplistic approach toward
economic development - every effort must be made to ascertain the

will eed to utilize some type of 1ﬂbact analys1s\mode1s ‘to determine )
whether or not a new business or the expansion ¢of an exlstlng,flrm or x
other type of economic development event will deliver a positive ‘return
“on, the public investment. Limited resources will tend to reduce the '
use of cr1te£ia that are not readily quantifiable - i.e., communlty

values. Y -
o7 . Vv
AY

Demographic changes in our society will modify 'ptiblic service
demands and the ability of recipients to pay for services during the o
1980s. These changes will affect the direction of economic development )
in communities. Cextain demographic tr8nds are already in process, and .
communities must identify these trends and be prepared tQ cope with the ~ ) .
resulting changes. Some significant trends already in process are( (1) -
smaller, often fragmented househoids are becoming more prevalent =~ nog- \ L
family and one-parent households are 1ncreas1ng in numbers; (2) two- )
earner families are increasing sharply - it's projeeted by 1990.that
nearly 60 percent of couples will have two adult wage earmers; (3) v .
America's age of profile is lumpy - there arfe uneven concentrations of
population at certain ages; (4) population shifts bet éen regions ar®, . ¢ 0
occurring nat10nw1de, and (5) migration from ugpan areas to smaller com-
munities is occurring nationwide. Without question, forces are gatherlng -
on the horizon which will force America's: communities to become involved
_in serious efforts to allocate their resources in ways that would be -the

o
o

Having outlined the likely environment of the '80s in:gene;al terms,

growth and/or dec11ne for the decade. T
) ¢ s
One of the'most important strategles that might'be utilized by
communities in coping with growth (or decline) is the use of economic *

impact analysis models. These analytical tools offer communities a - ‘. ol
means of eValuatlng quantifiable variables that could affect a community's oL
decision regarding an economic development event. For example, a v S
properly designed impact wodel can estimate the impact of a new plant A |
on area employment, hous1ng, government revenues and expendltures, and
. A
. o N ii . The“previous numbered page In

\ , . the original document was blank
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other factors relevant to the dec1s1on-mak1ng pr0ceSS‘necessary for
community planning; or it can 1dent1¥y the costs and benefits associated
with the expansion of an existing business. Impatt analysis models can
. also be used to determlne the impacts of government prSgrams or the
impact of the loss of government programs such as|social security
, pensions. Impact analysis models are net panafea They are limited
in that they can only measure quantifiable data and provide estimates or

projections of future social and economic conditiofis in a community. .

It is. important that 1ocal\Qecision makers recognize the limitations "of
this type of analysis. - - ' ‘ .

.
*

. Some other strategles may be beneficial to local governments at a
time of Lﬁcreased (or decreased) demand for services. Communities may
contract w1th oth 161 govermmental ufits or with private businesses to
deliver services ‘that were formerly the respon$ibility of the public
sector. Some 6f the advantages of contracting for public services are;
(1) private firms can sometimes be more efficient and operate at less
cost than public agencies; (2) private firms offer a means- of escape
from over-bureaucratization and public labor-management problems; '(3)

' - pr1vate firms-have greater flexibility in the use of job incentives; -

ntracted services can be easily reduced or eliminated should the
heed for a service be phased out; and (5) private firms sometimes aave
. a better understanding of -economies of scale and:specialization. In'a
time of fiscal austerity, such as.we have today, many c1t1es'are con-
tracting with private firms to provide for garbage coltection and
disposgl, street maintenance and constructioif; public transit, and
other e¥vices. Contracting services yorks Yetter in some areas tham .
others; consequently, contracting for dervices is not, an option in every
case. .Along the same vein, local governments may 1ease facilities or |
equlpment from private businesses or individuals. Wlth ‘interest rate
.~ as high as they currently are, leasing“can be an economical™alternative
Yo an expensive 1ong-term cap1ta1 investment for a community.

o

. o -

Utilization of user charges is another strategy that is growing 'in’:
popularity. The use of fee-for-service charges often 1mproves access to
capital markets because of the guaranteed flow of revenues. A GAO

. agalysis of the need for additional Federal aid for urban water systems
concluded that management was better where user charges were utilized.
In the Southwestern United States, the sale of municipal water, often .
constltutes a principle source of revenue for smaller communities. fhe
‘primary: d1sadvantgge of user charges (fees) is that they do impact more
heavily on 1ow-1ﬁkome citizens such ‘ag elderly people on fixed incomes;
however, special adjustments*may be made for lower-income households.
The financial management strategies mentioned above offer alternatives
to more traditional approaches toward accommodating economic development.

s o

Land-use/public policy strategies offer another means of shaping
development within a community. There are several stré{egies within
~ this broad cattgory. Perhaps the most controversial of these groups is
public regulation, Included in public regulations are zoning ordidances,
subdivision covenants, health, housing, plumbing and electrical "codes,
nuisance laws, and pollution control regulations. '~

cr
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A\ e

» - . N " - “;
~ s ‘. " ~ ‘ ot - B
“w " “. . 7 v . 3 : ’V‘//: .
e, Sxiéighe most promlnent tOol for land-use control is. zoning Zonlng T
’ spedifies areas- w1bh1n aycommunity which a prescried land use* (gr: uses)

I

is allowed, The most _glaring -weakness of zoning as a strategy to control
development is that’ local agencies charged- ‘with enforcing zoning ordi~’
¢ - .nances are subject to pressure from special interest groups such .as .
builders 4nd realtors. Sometimes ‘those persons charged with formulating
ordinances, thrdugh lack of foresight, draw up ordimances that’ actually
R{ 1nh1b1t desired development because o( the1r inflexibility. .
There are several types of zon1ng that- appear to be effect1ve as =
regilatory techniques: (1) pladded unit developme t views the develop-
., ment as a uhit rather tian .as a group of parts.- 1@ encourages mixed °
land use by- grouping §E11 ings on a specified minimum area; (2) cop-
servation districts protec env1ronmentally hazardous areas such as
flood plains, steep slopes and wetlands; and (8) agricultural districts
) protect agric ltural lands from unde51rable development
Taxes somet mes serve as econom1c develbpment controls. Most
states now have ftaxes that were or1g1nally passed with, the intent of
. controlling land-usa patterns. Though they have a variety of names -
L. greenbelt, use-value, open spage and’ differential taxation - all of these"
) types of. property taxes .embrace the idea that land on the urban fringe
o can be protecteg from\more -intensive development by giving the land-
‘ owners a tax break. The tax break is in the form of a subsidy in which
the "tax on’land is based on current use rather than market value. S1nce
.most of these laws are relatively- new,-rekearch f1nd1ngs on use-value
tax laws are 1nconclus1ve but pre11m1nary findings suggest that they
) are 1nadequate to preserve open space. Income taxes probably have a
. ‘gréatér impact on land use than property taxes. The impact comes from
the method used to tax capital gains as well as from, the deductions

i allowed for interest and property taxes for individual, income taxes.

. .t
/,

- - Anothér means of 1nfluenc1ng economic development is by the Jocation, -

typeh‘and t4m1ng of public investments for cap1tal improvements. Th&

' construction of roads, water, sewer, and power lines has a direct effect

..on-land uses and values since ecomomic development ‘usually flows more ,

. readily into areas where basic publac facil#ties are already available.
Comprehensive planning for oVerall growth and.development must include
public investmentyin capital stock as a strategy in guiding the d1rect10n
of econdmic’ devel%pment - ‘

‘
D

In this attempt to ideptify strateg1es to control, economic develop-
- ment the discussion has touched on several broad‘hreas, some more deeply
than others. There may well be other strategies that m1ght be useful
1n the efforts of commun1t1es to manage growth or decline in the 1980s.’

,

Scenarios . *
Before we actually start our scenar1os, we need to l1st some con-
ditions *that w1ll exist in each of them.
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' readily brought to mind by this description. 9

programs, etc.; and reasonably priced housing .such.as public low=-cost
¢ L )

. . 4 '-8. ." l:.

1. Ip each case, ‘3: copmunities will be limited in their A
resources, espe¥dally monetary rasources.

2. Management of growth or decline will take place against the
backdrop of an economy undergping some basic changes.

3. Management of growth or decline will take place agalnst the

backdrop of significant demographlc changes, i.e., smaller,

more fragmented families (households) and a population with

'a heavy coneentratlon qf people in early middle age (35-45).

h. Demand fo:_hous1ng will be on the upturn when construction

of single and multi-family housing e ¥s one the downturn due

to high interest rates. < .

5. Communities will: be forced to seek'help from the p;ivate\
" _ sectoy for joint private/public projects.

-
. )

Scenario 1

The community is a small city in Florida with a high percentage of
elderly retirees in its population. Certain problems and/or needs are

First of all, most of those retired people will be on fixed incomes
which would limit their ability to pay property, and income taxes, etc.
This means that the community is limited in how ﬂuch it could raise
through various kinds of local taxes in order toqgenerate add1t10na1
revenees ~%§4ﬁ

Secondly, though as a’group elderly people can least afford to
pay for public services through -taxes, they are one of the most service-
intensive groups (along with school-age children) in a society. They
need public transportation, good medical facilities; i.e., public
hospitals and clinics; recreational faciligies; i.e., parks, activity

\!

housing programs.

In the past, the Federal government has absorbed much of the cost
of providing public services for the elderly through a variety of pro~*
gPﬁms, but now many of ‘these programs are falling victim to budget cuts.

~/ \
The following questions need answers:

S~

1. How can the community‘help its elderly to cope with reduced
income and/or-other types of assistance?

A

. 1 .o
. . $ . . o
“ 2. How can the community help itself to determine the service needs

.~ of its population and then find ways to help meet those needs?

to help maintain the public services needed by the community?

3. Are there wa&s for the priyate and public sectors to cooperate a w
|
If so, what are they? |




Scenario 2
. The scene is a small town in the Mississippi Delta with a predomi-
nantly black population which is largely dependent on agriculture for
its \ivelihood. The following problems or needs &are readily apparent.

‘The\agricultural sector is in a near-depression economic state. s
Bad weather, high interest yates, grain embargoes, etc. have combined \
"to make the last few years gifficult ones for farmers. In fact, many
, small to middle-sized farm operations are being liquidated because the
farmers have exhausted their resources and can't hold on any longer.
. Businesses tied to farming such as farm machinery dealerships and feed
and fertilizer businesses are sufferjng too. With farmers going out of
business or reducing their operations,, they will be laying off -the ) -
laborers from their farming operatioms. °
Federal budget cuts have reduced the amount of assistance available
’.,to both the farmer, His workers and related businesses. People who have
| little or no income canmot pay property taxes and income tax¥es. Yet.
there is still a need for public services such as police and fire pro-
tection, schools and reoads. ’ ' . .

~

The following questions need answers: N

1. What are sbme possible strategies for coping with the decline
of this small Delta town? '

2. How can the community faentify'and capitalize on its strengths = .
in order to turn its economy around? s

7
s

3. How can public services be maintained in the meantime?
4. What are the services that are most necessary for maintaining
" normalcy in the community? - -,

Scenario 3 ’ R
The scene is a suburban community on the edge of a large city in .
_the Southwest. -The economy of the city is based largely on defense-
related and natural resource industries. The recession has h§d a minimal
effect on the ecopomy of the city and the outlying districts. \ The
following,prdblemS?nd/or needs are associated with the communi
»
The pressure for economic development is growing. The majority of
the population favors economic development - the more, the better and .
_right now. Community planners are aware of the fact that the community
has good schools, above average roads aand streets, good water and sewage
systems - in other words, all the advantages. °
1] . .
This commupity is at a crossroads. Its community decision-makers

4

\

can elect to allow economic development to occur in a haphazard,
unplanned fashion, or they can put the brakes on and ask themselves and
other interested groups some of these questions. |

- < A [{
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1. What“do we want our community to be like in twenty years?

2. How can we control growth in order to improve the chances of
$ achieving our community's goals? ' ~ v
) ” ' ’ ‘.
3. More specifically, how can we determine what types of develop-
ment’ are best suited for our community both economically and
socially? '

4. JWill tbése types of development.sufficiently increase the tax

- . base to allow a positive return on the public investment for i
’ services? / .
., ' . Q‘ )'
Scenario .4 ) : Y : ‘ .

The scene is a Southern city of approximately a half mitllion popu-
lation with a mixed economic base - some light industry, a university
. and medical center, various commercial enterprises (non-basic), and a
state capital. The city is encountering a wave of problems associated
with urban economic development - demands ior better polecy and fire
protection, better streéts,; and highways, more public recreational
' facilities, and expansion of water; sewer and power lines into outlying
districts.”. The problems of urban sprawl are here. Another familiar,
story is that the population is moving further out beyond the urban
fringe to the "quiet rural life," and as this shift occurs, the tax
- base of the inner city continues to shrink. The tax ﬁase is shrinking,
¥5r but the demands for services by the population remaining within the
. inner city are growing. City planners are "on the horms of a didemma." -
b ‘ They must decide on an overall plan for the future development’ of the - :‘
city. The following questiogé need to be anmswered.
. , . ¢ -
1. In what direction is our city moving economically? -@ l

.,2 ° ( -~ \

Are we satisfied with that direction?

3. What types of economic development would be most advantageous
. .to our city now and in twenty years?

4. What strategies- can we use to guide growth and/or decline .
that will most likely result in the desired community
. objectives? ’ e
5. How can we determine what services are most desired and needed
* by the population today? Will they be needed in twenty years?

6. What are the most fiscally sound ways of financing those
services given the ‘ecounomic condition of the community

< today? , ! »
. ) 4 . 4
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* - Scenario 5 Joo 4 p :
—] . . !

The scene is a small city locategd on the Gulf Coast which is
dependent on both tourism and commerc1a1 fishing as its principal basic
industries. Though the income from the commercial fishing industry is
holding up fairly wéll, the tdurism indystry has noticed a s1gn1f1cant
downturn due to the recession. Though an economic recovery is projected
later'in the year, it promises to be a weak recovery with 11tt1e relief
in sight for the ailing-tourist industry. . -

'+ ' City planners know th#t they must find answers to some hard
questions. X .

1. Is our city moving into a projected decline?
. ~r ' .
If so, are thete other types ,of economic development that
would fit in well in our community environment, and what can
. the community do to encourage appropriate development?
N .
3. At the same time, what public services can be reduced in
response to limited resources? -
4. What goals or objectives do our people want Yo pursue as a
commun1ty9

[ ‘

[




ECONOMTC-DEMOGRAPHIC IMPACT ASSESSMENT. MODELS:
i CHARACTERISTICS AND CONSIDERATIONS IN
. ADAPTATION AND DEVELOPMENT N

Steve H. Murdock
. Texas A& University

. F. Larry Leistritz i
~ ‘ ‘/ North Dakota $tate University ) . ',
Lonnie L. Jones ‘ o ST
Texas A&M University X ' ..

.

‘Economic-demographic projection models are receiving increasing
_attention as a means of analyzing the economic, demographic, public
service and fiscal impacts of resource and industrial developments

(Murdock and Letistritz, 1980) and as means for produc1ng‘bas1c economic
and demographic forecasts for rural and urban areas (Amerlcan Statis~-
tical Association, 1977). .There is little doubt that the ease of wuse, ~
flexibility, quick turnaround and the large number of outputs provided ’
pr " by such models will make them of contipuing importance to planners,
. extension personnel, researchers and others who must plan for the long- )
term needs of communities and counties. At the same time, the large g ..
number of such models, their increasing complexity and the increasing
~body of xelatively fugitive literature on such models (Leistritz:and ) .
Murdock, 1981) makes it difficult for even the most experienced modeler
to. keep abreast of the changes in modeling methodologies, to evaluate
the major areas of s1m11ar1ty in sdth”mpdels, or to identify the key
factors that should be considered in adapting or developing such modéls.

-

-

The purpose of this paper is to provide a partial overview of ) -~

' economic-demographic impact modeling procedures, ta describe their .

major characteristics, and tp suggest factors that should be examined '

by any user who is considering adapting or- developing such a model.

Specifically, we present a brief history of such models as a means of

describing the tontext of development of such models, examlne crlterl

for evaluating such models, provide an evaluation of sevéral of the

most widely used models, and discuss key factors that should be con-
. sideréd in the adaptation and development of such models. The paper

thus attempts to provide an introduction to the features and charac-

teristics of economic-demographic models, to overview the state-of-the-

att of impact modeling, and to provide some practical guidance for,

those.who may be considering adapting or developing such models.

< Q7

Historical Background of Computerized'Models’

»

The basic techniques for economic and demographic impact assess-
ment have been developed and refined over a considerable period, while
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public service and flSdLl impact analyses have a shorter but still
substagtial history. During the decade of the 1960s, however, there
. was growing recognition of the interdependence of various factors and,
\ - hence, an incyeasing interest.in finding ways of taking such inter-
rdependencies into accpunt. During the same periody the capability for
developing more complex models which would'1ntegrate multiple dimen-
sions was greatly enhanced by the increasing power and availability of
electronic computers. Early work emphasized both developing more |
. complete, detailed models for s1ng1e dimensions (e.g., economic, demo-
graphic) and- attemptlng to integrate various dimensions (e. g., economic
activity and populatlon, populatidn and land ude). By the end of the
“ decade, some atténtion had been given both to the integration of
' economic and demographic factors and to the application of integrated
economic~demographic models in rural areas.

) One regional economic-demographic model which was developed
during the late 1960s had a substantial influence on subsequent socio-
economic modeling efforts. The Susquehanna River Basin Model differed
from most earlier models in that it provided for a specific linkage of
’ the ¢conomic and demographic sectors and that it included non-
’ metropolitan areas, whereas previous-models had generally focused only
on a single large city (Hamilton, et al., 1969). The model made
N extensive use of feedback loops to link its various components, a
structure which was inspired at least in part by the.earlier work.of
¢ Forrester (1961).
The research group at Battelle Columbus Laboratories who developed
the Susqethanna Model subsequently constructed similar models for the
City of San Diego (San Diego Comprehensive Planning Organization, 1972)
and for the State of -Arizona (Battelle Columbus Laboratories, 1973).
. The Susquehanna Model also influenced the structure of a regional fore-
casting model developed by the Tennessee Valley Authority (Bohm and
~~Lord, 1972). These models, ,in turn, influenced subsequent model

C development efforts (see Figupe 1). Notable among these were the
series of economic-demograpfic models developed by the states of
Arizona and Utah (Bigler, eve and Weaver, 1972; Anderson, et al.

1974) and the MULTF-REGION Model developed at Oak Ridge Nat10na1
Labotatory (Olsen, et al., 1977)-.

These models a11 provided for linkages of the economic and demo-
graphic sectors 'through a submodel which simulated the operation of
the labor market and provided for in- or out-migration from the study
area in response to changes in labor market conditions (i.e’ , if the
demand for labor increased more rapidly than the "natural increase"
in labor supply, in-migration would o¢cur). The models differ some-
what in the degree of sectoral disaggregation within the economic
module, however. For example, while the Susquehanna Model utilized
only three employment categories, the ATOM-3 Model included 88 employ-
ment sectors. The models also differ in the degree of spatial detail
of their outputs with some providing employment and population prog

. jections at the county level (e.g., ATOM, UPED, CPE) and others
prov1d1ng projections onl'y at the multlcounty reg1ona1 level (e.g.,

.
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Susquehanna, MULTIREGION). Finally, these ‘models differ signifi-
cantly in the time increments associated with their projections. While
a few models provide projections annually (e.g., ATOM-3), several
produce estimates only at five-year intervals (e.g., UPED, MULTIREGION).

Socioeconomic prdjection models developed during the late 1960s
. and early 1970s were employed pfimarily as tools for state and regional
economic planning. As interest in evaluating community-specific
impacts of major projects grew, however, these models were found to
hEPe substantial 11m1ta£10ns as impact assessment tools.- The two °
principal limitations were a_failure to include a number of signifi-
cant impact dimensions, partlcularly public service requ1rements and
fiscal impacts, and insufficient spatial and temporal disaggregation
of outputs. Thus, in the mid-1970s attention turned to developing
models which incorporated additional impact dimensions and provided
.outputs at county and_ subcounty levels. A number of models were
developed to meet thege needs, including the RED-1 and RED-2 mogdels
(Hertsgaard, et al. %978) the TAMS Model (Murdock et al., 1979);
the BREAM Model (Mounta1n West Research, 1978); the. "BooM Model (Ford,
1976); the SEAM Model (Stenehjem, 1978); the WEST Model (Denver
Research Institute, 1979); and the SIMPACT Model (Hustom, 1979).

(Figure I Here)

These "second-generatlon" models dlffer from the earlier economic-
demographic projection models pr1mar11y in the number of impact cate-
gories included and in the degree of spatial and temporal.disaggre-'
gation of ‘their outputs. Thus, severag of these models address public
seryice requ1rements and public sector cost and revenue effects as '
well as economic and demographic impacts (e.g., RED, WEST, SIMPACTY;
some provide projections of individual cities, school d1str1cts, or
othér subcounty areas as wéll as for counties and regions (e.g.,

BREAM, RED, WEST); and most provxde yearly projections of key impact
1nd1cators

P ‘ N

Criteria For Model Evaluation .

Although the needs, and thus the criteria, for evaluating models
are likely to vary for particular circumstances and decision makers,
_ several general considerations must enter into.the process of model
selection in virtually all circumstances. These gpiteria should
include consideration of: *

(1) information requirements g
* (2) methodological forms and valldat1on . g
(3) use characteristics \>'

Each of these factors is discussed briefly below. _

” ]



Information Requirements . '

- ]

Clearly, the starting pofnt in selecting a modeling system is the
information needs of the user--what information is needed, for where,
and for what periods of time. Environmental impact assessments and
community planning are fequiring an increasingly larger volume of
socio-economic data. These data usually include, at a minimun, infor- ) |
mation on the economic, demographic, public service and social changes
. likely to occur under both baseline and impact conditions, and for
both construction and operatlonal phases dur1ng impact périods (Counc11
on Envg;gnmental Quayity, - 1978)

. \“ ' A
The economic data usually include ‘information on changes in income,
employment and business activity, and changes by type of industiy. <

Information on demographic changes usually includes data on population
increases and, increasingly, information for particular? age, ethnic.
and other groups, and for small geographic units such as municipalities
as well R% total impact areas. Public service data tend to concentrate
on the number of new service facilities and personnel reqﬁgred to serve
new in-migrating populations, on the, costs of such increased services,
and on the public revenues likely to be generated by new populationms.
Social changes aré usually measured by data on a population's®er- ) : .
" ceptions of developments% goals Yor its community, community satis-
.*ﬁ.‘N\\\fact1on and expected changes in social stfuctures. Béchuse the costs
of acquisition of single data sets (social, economic, etc.) are likely ' |
to require investments that may exceed those for an entire modeling
effort the inclusiveness or:-1 of incdusiveness of a model may be , '
|

BN

partlcularly significant. 'Those models- that provide larger proéportions
of the necessary data items are thus clearly of greater utility.”

Equally 1mportant is the need to ascertain both the ledvels of
geographic output provided by the model and its ab111ty to provide
outputs for altérnative time periods. Many of the available models
provide dutput only at the to%al impact area level or for Counties,
butr not for individual cities'or other government districts. As a
result, such models, though useful for those.involved in reg1onal
planning and decision making, are likely to be of 11tt1e use to the
decision maker charged with allocating resources or asgessing impacts’

P for school districts or other 1oca1 units of gpvernmen!

At the same t1me, it is essentlal to ensure that results are
y . prov1ded for the necessary time'periods. That is, impact periods, -
partlcularly construction .periods, often\show rapid changes from year
) to year, and these changes often require careful planning and regource
- allocation. However, if such models provide results for only f1§e-
year periods rather than for yearly perlods, year-to-year change
will not be, detected.
]
Finally, it is essential that the model provide separe;e outputs
for base11ne, construction impact and operatiodal impact periods.
Since 1mpact assessment involves comparlng 1mpact -induced changes to
a projection of baseline changes over time, data for both baseline and

E
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" than others. Although,. under any set of circumstances, several alter-

AN

_cussion hete, several aspects.of model methodology should enter into

‘methodologies (i.e., ¥or economic and demographic projections) to a

those lacking such featpres ' .

” ' 17

impact conditions are essential. Also, since construction and oper-
ational phases are separate in impact assessments, and have distinct
types of impacts, the product1QP of separate results for each impact
phase is essential. In sum, then, the ‘temporal as well as geographical
specificity of model outpugs should be analyzed.

k4

'Y .

M odological Cdnsiderations Y -

il

kd

Although the methodolog1es employed in varlous .models involve
numerous technical distinctions that aré not appropriate to our dis-

evaluations of alternative modeli. .

.

First, some methodologies.are simply likely to be more hdequate

fative methodoYogies. may.be of equal ut111ty, general assumptions ‘can
be made about such methodologies. Thus, even a brief examination’ of
information on demographic projection techniques will suggest that
techniques using age cohorts are generally superior to those with less
"detail (Shryock and Siegel, 1973). A short consultation with appro-
¥r1ate experts will generally provide similar information in regard. to
other model dim&asions. ) ’ T

Second, it is essential to évaluate the exfent of submodule inte-
gration in such models. Most of the existing models involve a major
premise that economic and demographic aspects of developments require
.careful inbegratiom Many, however, make no attempt at effective
integration of key components, but rather simply apply Separate .

-

common set of project characteristics. . Ve

Finally, the assumptioes underlying the methodologies employed in
such models must be evaluated carefully in terms of such dynamid
mode11ng capab111t1es as: .

(1) the abflity to incorporate changes ifi the structure of
model relationships ovex time’ -

(2) the inclusion of the key structural dimensions of the
phenomena of interest

(3) ' the incorporation of feedback loops for updat1ng base11ne
figures

‘
v 0

~ In general, models that allow the use oﬁ_mu1t1p1e rates for

various factors during different phases of the-projection perjod (such
as changes im labor force participation rates or fertility rates),
that utilize factors that most closely differentijate between key
dimensions (such as industries or age cohorts), and that incorporate
procedures that feedback changes, such as alterations.o population
age structures or Changes in the economic structures, €re superior to

B
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It is, of course, evident that an overrldlng factor in model
~ selection ﬁmst be an evaluation of a "model's accuracy in predicting
impact and basel-ne conditions. Although most of the existing models
have been developed recently and relatively little evidence has
accumulated for evaluating their validity, evidence convincing the
validity of source module has been accumulated 6r can be derived by
using available data sources. In addition, ‘given samples of the out-
1)1 puts of model projections for various areas, several types of evalu-
ations can be.made quite easily. For example, estimates of economic
factors such as income at the county level and population levels for
counties and incorporated areas arg publlshed periodically by the
. Bureau og‘Economlc Analysis and the Bureau of the Census:in the Depart-
ment of Commerce. These estimates can be compared to those for the
various mode}ls, and some idea of their accuracy can thus be gained.
This approach, which involves. a comparison of data fPom past periods
to those prOJected by a model for such perods, is often termed histor-
ical simulition (Pindyck and Rubinfield, 1976) In addition, it is
possible to use dynamic simulation technlques and sensitivity analysis
(Pindyck and,Rubinfield, 1976) to analyze such models. ~This involves
s a comparison of the trends shown in the model output for the projected
' future periods to those noted.in impacted areas in the past. Such
comparisons provide a valuable'and clearly essential step in model
. . analysis and model selection. , :

~

)

Use Characteristics
N ” *

<
Additional dimensions that must be considered relate to the use
characteristics of such models. Two ofvthese dimensions are the -avail-
ability and cost of obtaining the input data required for a model's
implementation. Many models use input-output economic models that
require the use of state or regional input-output 1nterdependence )
- coefficients. These coefficients are avaiable in most areas, but, if
. an appropriate set of coefficients ‘does not exist, then the imple-
mentation of such models is 11ke1y tofbe quite- expensive and to require
extensive data collection. Similar consideration must be given to
other data dimensionms. .
[}
It is essential to note that models that reduce data collection
- costs by utilizing national data bases may accentuate problems in pro-
jecting local level conditions that depart markedly from national
patterns.” The tradeoff bgtween the need for locally orieffed data
inputs and the costs of collecting local data must be evaluated
arefully ) . . , :

The flexibility &4f use of the model should also be considered.
Impact assessments and impact events involve numerous factors that are
difficult to evaluate and predigt. Thus, it becomes essential to
examine the range of potential impacts under widely varying assumptions
for such factors. Models that provide easy alterations of such factors
and rapid outputs for alternative development scenarios are desirable.
In evaluating models; the options provided for altering key assumptions

ERIC - ) R
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such as the number of projecté, the size of the project, the location
of the project, inflation rates, birth rates, per capita service usag

rates, and other factors should ke closely examined. - - .
v % L3

‘ v
.

f\\\ﬁn additional_criterion to be considered ‘is the’availability and .

adaptability of the computerized form of such models. Séme models can
be accessed only through the agency that implemented the model, while,
in other cgses, cooperative agreements can be established which provide
the model code to a user agency. In general, efficient use of the
model is facilitated by the ability to acquire the model code.
, » * 4
In additiom, however, it is essential to ensure thag appropriate
computer facilities and computer compilers are available’ if the computer
code 'is to be obtained. The incompatibiljty of different types of
hardware- and the“lack of appropriate lahguage compilers can make
gdaptability very costly. ’ :
. By a
" “Model Comparisons ¢ ~ - e

3
[

In this section, we.attempt to compare a wide set of models pre- :

s . . . - 2 . . . '
sently employed in socio-economic 1&pact assessment projects .in various

parts of the United State¢; in terms of the criteéria noted above. The °,
models evaluated include: ’ v . o '

. LY ‘-
K
..

(1) ATOH)B (Beckhelm, et al., 1975) . .
(2) BOOM 1 (Ford, 1976) hd ' ' :
(3) BREAM (Mountain West Reéearcﬂ, 1978) ' .
-(4) CLIPS «(Monts, and Bateiss, }979) o '
(5) CPEIO (Monarchi amd Taylor, 1977) ' .

(6) HARC (Cluett, et al., 1977) S

(7) MULTIREGION (Olsen, et al.; 1977)

(8) NAVAHO {(Reeve, et’al., 1976) N O
‘ (9) NEW MEXICO (Brown and Zink, 1977) -

(10) RED (Hertsgaard, et al., 1978; Leistritz, et al., 1978)

(11) SEAM (Stenehjem, 1978) ' .

(12) SIMPACT (Huston) ‘
+(13) WEST (Denve® Research Institute, 1979) °

?

Although numerous other modelsr are awailable,’t i6 set includes a
. majority of those which attempt to.project thé impacts of large-scale
resquice developments, have published descriptions, and have been
widely used by national, regional, and local, decision makers (Denver
Research Institute, 1979; Markusen, 1978). . $

The comparison of thése models is presented in nhrée tables.

* Table 1 addresses Criterion 1 and describes the information -tharacter-

istics of the models. \In this table, the dimensions examined by the
_model, the project ph;:§§b the geographical, units, and thefffime periods
_for which projections.are made are shown. Dimensions considered as |
possible components of such models are: the economic, demographic,

interface, distributional, public service, fiscal, andgsocial ‘components.

~ \
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Table 2 compares”ihe methodological characteristics of the models.
These characteristics include the form of methodology used in each of
" several possible major components of.such wodels, the form of model
integration, the dynamic capabilities of each model component, and the
" extent of validation of each model. In this table, characteristics
for the econmomic, demographic, interface, distributional, service
and fiscal componénts of each model are descrlbed >

. \

) Table . 3 addresses Criteria 3 and provides information on the use
characteristics of such models. In particular, it compares the data
inputs and the computerization requlrements of such mogdels and the ,
extent to which such models allow user input through parameter alter-

ion and fhe use of interactlve programming.

14

. \ % (Tables 1-3 Here)

- In comparlng the models, we have been limited to the information
_provided in the reports available for each model. 1In cases where.such
“réports do not discuss a partlcular item, .the designation, INP-infor-

» mation not provided, is used.’ Given these| limitations it is essential
to stress the need for users to conduct careful analyses of models
that appear appropriate for their partlcular infofrmatjon needs.

\

. Although it is 1mposS1ble to discuss the data in Tables 1-3 in

+ detail, given space limitations, even a brief d/scrlptlon of the items

in Tables 1-3-tndicates how dlvgrse the models are in overall capa-

bilities and characterlstics As- is eyident from Table 1,'only four
models (BOOM 1, RED, SEAM, and SIMPACT) contain ‘as many as fiye
dimensions. None addresses social factors, and few contain th
potential'for such an expanS1on All cover the three vital prdject
phases, but areal coverage varies widely. Only five models analyze
both county and city impacts. Most do provide yearly outputs, but
many are limited in the total number of units that can be included in
the model.

In terms of methodol gical characteristics (Table 2), the differ-
ences are less pronounce Only four systems utilize an input-output
model, and all but two use a cohort-component demographic projection
technique. Almost'all use an interface procedure that involves the .
matching of available and required employment to determine mlgratzbn
levels. Nearly all are dynamically programmed. None has recei
adequate validatiod, but some have been subjected to sensitivity and
historical slmulatlon analyses

The use characteristics (Table 3) show great diversity from one
model to another. The RED model requires the greatest amount of
primary data, while the SEAM model requires virtually no local data
" (except for the interface protedure where local data is hecessary for
non-western areas). All other models tend to be intermediate between
these two in data requirements. Only four of the models are inter-
active, allowing users to alter various parameters; and, of these, the
RED model appears to allow the alteration of more parameters than other
models. Nearly all of the models are programmed in languages likely

. Q ‘ ‘ 2(1
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to be available at major computer 1nsta11at1ons The use of inter-

v active 1anguages (GASP 1V, S CRIPT and APL) is likely to decrease the

’ core storage necessary for the use of such models, and thus, models

using these languages are likely to be more adaptable to .smaller
computer systems. Ogp the other hand, at small and medium-size instal-
lations,~compilars foﬂ:iﬁch languages may not be readily available.
Finally, in almost.al es,the adaptability of. such models is

. untested. Although seve%ﬂl models (including BREAM) incorporate »‘
aspects.of the ATOM8 model, an e BOOM 1 and RED models have been
adapted by researchers in Texag dock, et al., 1979; Monts and
Bareiss, 1979), the adaptability Ynd transferability of such models
remain largely untested.

L erall, then, the comparisons in Tables 1- 3\nggest that avail-
abte socio-~economic as@essment models are least different in the

. methodologies employed and most different in the extent of information
provided and in use characteristics. Since these latter two factors,
. are the ones central ,to decisionmakers' concerns, it is clear that
caréful evaluat1ons of individyal models are an essential first step
in model selection.

. Factors 'in Model Adaptation and Development

early all of the models described above have been developed for
specific areas of’'the nation. As a result, even if ome chooses to use
one of/ tifese existing models' structures for performing socio-economic
proJectl ns, its use will require an adaptation effort to adapt it
to the spec1f1c gedgraphical area of interest and to the unique
char cter1st1cs (i.e., public revenue and expenditure ‘patterns) of
that larea. If fione of the models are adequate.to. meet’a specific
projéction need then the .development of a new model may be necessary.
. ‘As inh the selectlon of existing models, the adaptat1on or development
of a socio-economic model requires the consideration of numerous
factors. ‘jjesrls section, steps in-and factors affectlng model
n an

adaptatio development are examined.

}.

Model Adaptation

The processes involved in the adaptatien of a modeling system may
vary in complexity from simply the altefation of its data base to
include data for the area of interest to numerous and substantial
changes in its computational structure. Because of the interactive
nature of such models' structures, even slight modifications in a
model's structural components may lead to such a substantial redesign
of the model that the resource and time commitments necessary -to
complete the adaptation may be little different than those involved

in the development of a new model (Murdock, et al. 1980). Whether
only slight or major alterations are required, however, it is essential
to consider the major steps in, and those factors likely to improve, an
adaptation gffort.
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The adaptation of a socio-economic model may be seen as involving

4, at least five major steps. These steps include the following: .

(1) evaluation of computer system compat1b111ty . 4
*(2) estimation of necessary changes in model structure )
(3) data acquisition - ’ : .
(4) model implementation o ' ]
(5) model validation '

.
“»

Computer System Compatibility. " The computerlzatmon ‘of assessment

models is, of course, the key to their attractiveness and their ut111ty

The specifics of such computerization, however, may be problematic and )

should be carefully considered prior to the 1n1t1atlon of ag,adaptatlon N
effort. They should, in fact, be as carefully considkred in the choice
of a model for adaptation.as its conceptual or computatlonal pases '

-

The availability of the model's computer langunage, the work space e
capacity provided at the computer facility*where the model is to be ﬂ g
Mnstalled, and the availapdTity of programmers with the des1re§ language, AR
skills must be carefully considered. Although the;evaluatlon of these’ j AN
factors may appear too gbvious to merit discussion, the tendency to - IR
take the existence of such factors for grénted often leads to signifi- k- N
cant difficulties and time delays For example, if language ‘and ' )
operating system capab111t1es differ between the 1n1t1a1 development
system and the adaptation system, oﬂ! .may be forced to manually key -

A the computer model cod¢’ into the system and convert 1ncompat1b1e ' )
» symbols from one vers1on of a lapguage to another. : 4 “

Other difficulties are“often encountered because of differences
between the environment where the initial model developmen{ was -
performed and that where it is to be adapted. leferences&:n core”’
availability and in the number of work spaces available forl use may ]
require months of negotiation with facility officials and extensive ‘
restructuring of a model. In adaptlng a, complex computerized model,
then, careful consideration must be glven to computer compatlblllty in
spec1f1c and dehalled terms. . . e
“ P
( . . Model Structure In the adaptation of a model's structures th“~J

most important considerations should be the extent of congruencé’
' between the structure of the model and the local environment to wh1ch
-~ the model is to be adapted. The evaluation of such congrmence is A
central in the ‘consideration of eoch major model component.

In tbé economic-module, for example, it is clear that the economic
sectors used must be sufficiently detailed to adequately characterize
the impact area environment. An evaluation of the level of detail
necessary to properly characterize the economy of the area to which
the model is to be adapted is thus essential.

W

The adaptation of the demographic module of an assessment model
usually involves relatively few difficulties because such components
* are widely available, and substantial experience has Ween gained

C B
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' in/their use. However, if "special poqu;ZIEa" procedures are required
then substantial revisions in the module structure may be necessary.
That is, if information for specialized populations such as Native 4
Americans, Blacks or other groups is pecessary, then substantial
revisions in a model's structure may bq‘necessary. An evaluation of
the ramifications of such changes, of the data required to implement
such changes, and the qompromises between the detail desired {n
outputs and,modulfpfiructure capabilities must be made.

Interface modules often receive relatively little alteration in’
adaptat@ons to other settings, but the congruence of their design with
the adaptation.environment should be carefully considéred. For
example, those demographic chara:&s;iaeics often used to estimate popu-
lation from data on the number of*in- or out-migratfng workers must be

//carefully evaluated to determine.their applicability to the area to
which the model is to be adapted.

The adaptation of allocation modules involves factoxs similar to
those that must be considered-in the adaptation.of interface modules. '
That is, although no extensive changes are usually necessary in the
computational procedures of such modules, it is usually essential that
data on such factors as worker commuting patterns be obtained to
evaluate the accuracy of the assumptjons being used in this module.
Service modules also seldom require major changes. The only major
change required is likely td be the substitution of local population-
based rates for those initially includéd.in the module.

gl S
-~

The fi§gai_@qdﬁf;'hsﬁally receives the most extensive alterations.
- - Tax structures are significantly different from onme state to another.
Thds, some states have severance taxes or other resource-use taxes or
in-state income taxes while others have neither.‘' Although the basic
structure of the fiscal module of the initial model may be useful, the
reprogramming involved in the adaptation of .the fiscal component *is
usually extensive. In generml, the adaptation of fiscal components

of such models is not likely to be as beneficial as that of other
model components. '

“
A} 2

In general, then, alterations in several model cogponents are
required due to differences in the initial adaptatiog-stla environments
. Although the existence of- a model structure for adapta®lon usually
serves several purposes and saves countless hours of original pro-
gramming, major alterations in the model's structure are usually
réquired. The major adgagzage of using an existent model structure,

in fact, appears to lie lbss in the availability of a physically .
. man§pg1able computer code ‘than 'in the conceptual design that it
provides for evaluation and reconsideration.

Data Acquisition. The difficulty of obtaining the data necessary
to adapt a model to a .different environment varies greatly depending on
the data item required. The acquisition of demographic data offers
few difficulties because of the centralized sources for such data.

"For fiscal data, secondary data sources may also be used, although

»
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local level data may be desirable in some circumstances. Economic data
are more difficult to obtain, especially for a relatively complex
economy. If a state input-output model is to be used, for example,
aggregation and regionalization of coefficients may be“necessary.

Other major areas of difficulty in obtaining data for the economic
.module occur in the collection of data on workers and for project
expenditure$. Public service data are usually the most difficult to
collect and require extensive site-area data collection.

¥

/ In evaluating the feasibility of an adaptation effort, careful
consideration should thus be given to the question of data availability
and the implica‘lgns of failing to obtain specific data items. If a
model is data intensive, the data values in the initial model 9o not
accurately reflect conditions in the area to, which the model is to

be adapted, and such data are unlikely to be available, then a less
data-intensive modeling scheme should be considered. On the other
hand, if data are unavailable but the model valueg appear applicable
to the edaptation area, then an adaptation effg;ﬁ;may, in fact, yield
an applicable model that could not otherwise have been developed from
available data sources. Before an adaptation effort is initiated, then,
it is essential to evaluate the importance and potential availability
of all data-items and to assess the limitations and the potential of
the model in addressing such limitations for the adaptation area.

Model Implementation. Modél implementation refers to those
activitigs involved in the computerization of the conceptual structure
of the model. Although such considerations are clearly dependent on
system compatibility, the factors to be discussed hgre relagi to the
processes rather than to the structural characteristics involved in
establishing a computerized modeling system. As a result, they require
separate discussion. .

In implementing an adapted version of a model, several consider-
ations must be taken into account. .Foremost among these considerations
is simply the need to become fully acquainted with the model's compu-
tational procedures and the patterns of interaction between model
components. The level of familiarity required is not only an overall
familiarity with what the model is to do conceptually, but an exact
knowledge of the 'computational structure of each step in the model.
(One must obtain the same level of familiarity with the model that one
would have obtained if he or she had programmed the original model.)
Although this requirement may seem obvious, it is quite tempting,
given existing computer code, to avoid a detailed analysis of the
model':ﬂsgyputer code assuming that the model must certainly take
various contingencies into account. For example, whether the model
code for an item aggregates subunit totals to obtain larger area totals
or allocates from a larger area to subunits, or whether units are in .
hundreds, thousands, etc., may seem relatively inconsequential, but

”’hch knowledge is 'vitally important, particularly when- alterations in
the mode), code must be made.

In many cases, in fact, the highly interactive nature of such
models may place extensive demands on the computer analyst. The )

Y
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ramifications of changes in the model code must be traced throughout
the model. If a concise and powerful computer language, such as APL,
_is used, this is especially important. If the implications of a given
change are not adequately evaluated, difficulties will inevitably
occur at some ‘other phase of tthe modeling project. The major point
is thus the obvious one--computer expertise is as essential in adapting
a model as in the initial development of one. .
Model Validation. Efforts to validate a complex socio-economic
. assessment model are difficult under any cirtun®ances. With an
adapted model the process is, in some ways, actually made more diffi-
cult. The difficulties arise because of the need to take differences
in-the development and adaptation contexts into account. Careful
analyses must be performed to determine whether differences between
° the results obtained from an adapted model ahd the original model are
due to contextual differences between the adaptation area and the .
original. model development site-area, such as differences in tke.density
of settlement in the two areas, or are a result of computational or
model design errors. The outputs of an existing model can serve as a
basis for comparison for those from the adapted model, leading one to
find errors that would not have been detected otherwise. In validating
an adapted model, the original model's results should serve as the
basis of one's expectations for the adapted model's results. Until
. deviations in the nature of the results from the original model can be
explained computationally, as well as.conceptually, major changes in

} model structure should hot be made.
-

<

These five steps, then, are those usually necessary in a model
adaptation effort. The careful performance of each of these steps
and the careful consideration of alternatives and problems likely to .
occur in each step are essential for an effective model-adaptation
effort.

+

General Considerations in Model Adaptation

The successful completion of the model adaptation steps described
above requires consideration of numerous factors and conditions
related to the models involved and the adaptat1on context. In this
regard, although no comprehensive list of considerations can be given,
at least four factors appear to us to be essential in any model
adaptation effdért. The follbwing factors aie essential to any model
adaptation effort: ‘

(1) careful preliminary model evaluation

(2) use of an interdisciplinary adaptation team
0 _ (3) a structured organizational envitonment

(4) extensive user input and involvementy\\

Each of these factors is discussed‘byiefly below.

" Preliminary Model Evaluation. One essential consideration is
that entailed in the preliminary process of evaluating a model for

.
a ”
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possible adaptation.. Although all of the difficulties that may be
encountered in an adaptation effort cannot be anticipated, in many
cases, p-eliminary evaluations of models being considered for adaptation
can eliminate many potential problems. It is particularly important not ‘
only to evaluate the probability that one can estimate a given parameter
or obtain a given data item but also tp examine the implications of
being unable to obtain a given estimadg'or parameter value. One signifi-
cant missing data item or a procedure that is inappropriate to the
adaptation context may make it necessary to reappraise the use of a
given model. In nearly all cases, the time spent in evaluating a model
will not be wasted if a model is later chosen for adaptation. The effort- .
expended in evaluatigg data souj;es and alternative estimation techniques
is likely to expedite the adaptation effort once it is initiated.

¢ * .

Use of An Interdisciplinary Adaptation Team. A second factor

central to the evaluation and the adaptation e{fort is the use of a
truly interdisciplinary adaptation team. In the case of models such
as those described above, a model adaptation team may entail a computer
systems analyst, an economist, a demographer, a public service analyst,
and a fiscal impact analyst. _ Although a given member of the adaptation
team may be familiar with the conceptual as well as the methodological
bases for more than one of the major components of a model, it is
unlikely that a model can be properly adapted by persons from any single
discipline. Thus, although an economist or a demographer may be capable
of doing many types of analyses, neither's skills can substitute for
those of the systems analyst. In addition, it is important that members
of the modeling team interact as openly and as equitably as possible,.
Each discipline's point of view must be forcefully presented and ina -
grated with the perspectives- of *other disciplines.

Structured Organizational Environment. A model adaptation effort
also requires the usesof a relatively structured organizational environ-
ment .o That is, the organizational structure must be such that decisions
co 1ng necessary compromises between the ideal conceptual design,
th st efficient computer systems design, or the most desirable
economic, demographic or‘other estimation procedure can be made. In
some cases, these compromises .cannot be made on a consensuyal basis, and
a structured, decisionmaking environment is thus essential. In addition,
such essential tasks as the determination of schedules for the com-
pletion of model subcoéponents and the coordination of diverse modeling
tasks ofted require a more structured organizational environment,

« . . R

Extensive User Input and Involvement. A fourth factor wh;ch is
essential for an efflective model adaptation effort is the inclusion of
potential motlel usefs in the adaptation team. An advisory group '
selected from public agencies and industry can serve a number of func-
tions including the provision of necessary data items for model comple-
tion, the review of model adaptations, and the evaluation of preliminary
model results. Such advisory groups seem desirable whenever a policy-
oriented model development or adaptation effort is to be undertaken.

In sum, a model adaptation effort_reqdires the performance of a
number of carefully executed steps. 'These steps are most effectively

Ju
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performed by an interdisciplinary team bf researchers representing -
various disciplines and potential model users. An adaptation effort
will often require the establishment of & relatively structured organi~
zational environment, but it must be in which open discussion between
petential users and scientists from various éisciplines can take place.
Ad adap on effort, then, is often demanding and should be undertaken
only after careful evaluation of the time and personnel resources
necessary to complete the task.

¢ ’

N ,/'
Model Development )

-

o

the decision to initiate the development of a new model rather
than adapt an existing one involves an extensive commitment of time
and persomrnel resources. The expenses entailed in such a development
and the increasing availability of already developed models, such as
those described above, may result in a’decreasing number of new model
developments in the coming years. Some new developments seem likely,
however, as the increasing complexity of interactions between socio-
ecénomic factors are further delineated and socio-economic conditions
are more effectively linked with'other impact dimensions (Leistritz
and Murdock, 1981). As with model adaptations, it is.essential to
consider some of the key‘steps in the development process and some of
the major factors essential to the success of a development effort.

. The steps in the model development prpcess are similar to those
for the adaptation process and thus their discussion can be relatively
brief. At the,s%me time, as with the discussion of such steps in the

adaptation process, .it should be recognized that the number of steps . *
delineated is relatively arbitrary and that additional steps could be
presented. . .

Among the key steps in the model d velopment process are the
following:
- (1) the formation of a model des1gn-implementation and user
development. team . _ *
(2) the determination of data users' informational needs
(3) the delineation of the areal temporal and content coverage
of" the model - -
(4) the determination of the mdel's conceptual structure -
(5) the determination of the desired system design character-

-

istics of the model ) v
(6) model }mplementation'
(7) model ¥alidation

These steps are discussed briefly below. . ‘ ' -

¢ The first three steps reflect the need to use a multidisciplinary’
madel development team and to include data users in the dev;lopment
effort. Although this need has already been addresSe¥ in tHe discussion .

, of model adaptation, it is essential to emphasize that such a team is
" of even greater importance in a model development effort when key

3.




‘. 28 .

decisions about model design have yet to be made. A model is more
likely to be used if its potential users have been involved in its
design such that the outputs it ic designed to produce meet the . -
informational needs of its users for the areas and time periods with
which they are most-concerned. Although care must be taken to ensure
that a wide range of users' néeds, not just the needs of users directly
involved in the model development effort, are anticipated and that the
_ integrity of the model design effort is maintained, models whose
development efforts do not involve users are llkely to be less widely
utilized than thpse which include user input (Leistritz, et al., 1978).
Especially crlthggl to this utilization is the completion of small
area projections for baseline and impact peripds and for time periods
of short duxation. Modelsythat provide only regional projections or
projections for every f1fth year rather than every year, for example, ,
may fail to address users' data needs, particularly during project .
construction periods. Finally, in nearly all cases, such a design
effort must involve an interdisciplinary team, for only sych a team is
capable of des1gn1ng a model that can address the wide ramge of user

" needs that must be addressed by such efforts.

The determination of a model's conceptual design is the most
purely academic step in the model development effort. It finvolves
standard methododological considerations related to the eyaluation of
the most desirable and feasible techniques given cost and|data
constraints and the relative validity and reliability of altermative
methods. Of particular concern in this step is ,the design of feedback
and interface linkages between model components and the inclusion of
a wide range of model components. Most models' lack critical linkages
between such components as the ﬁhblic service and economic components
(1 e., they do not trace the effects of public service conditions on
changes in business activity) (Leistritz and Murdack, 1981), and none
contains a developed social (as distinct from demographlc or publig
service) component. The need for further refinement of the conceptual
bases of such models often,becomes all too clear during this develop-
ment -phase:

The desirable system design characteristics for such a model have
been examined in the discussion of existing models and require little
additional evaluation here. It remains essential to note, however, that
if ease of model adaptability is a secondarv goal of the initial develop-
ment effort, care must be taken to use a design that employs a generally
avallable latiguage code and that requires limited core storage capacity.

K

relatively uniqué to a given model structure and cannot be easily
gengralized for discussion here. It is necessary to note, however,
th it is best to dfcompany each step of implementation with a
systematic validation analysis. Once the total design of a model has
been completed, error.diagnoses can be extremely difficult. Histori-
cal simulations as well as sensitivity analysis should be performed
‘and their resdlts compared to known patterns and trends. In all
cases, validation analyses are absolutely essential to the completion
of 'a development effort® .
B »

-

A
The content of a moﬁel'seimplementation and validation steps are .
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The steps in model development, as in.model adaptation, require
careful planning and completion. They require a concerted and
relatively long-term effort if the model's development is to be success-
ful. In addition, the success of such efforts is likely to be depen-
dent on the existence of a number of conditions within the modeling
development environment. .

£ SN

General Considerations in Model Development

Many oi'the factors most likely to ensure the success of a model
deveIopment effort have already been discussed. Because of their
critical impertance in model development efforts, however, they are
again, briefly summarlzed below. ﬁa '

»~

These factors include:

1. Early involvement of potential information users--As already
noted, the participation of potential usexrs in the model
design effort not only improves the chances that the result-
ing. models will be compatible with their needs but also can
provide the developers with ‘easier access to local data
bases. User involvement through the development period
allows for correction of initial model inaccuragies based
on information about local conditions. Furthermore, the
mean1ngfu1 involvement of users in the development process
increases the likelihood that they will use the assessment
model. ) !

Y

£

Appropriate'timing with respect to information needs--Aware-
ness of upcoming decisions add the need for the information
‘the model can provide and timely provision of information
to meet those needs are also essential. If modeling efforts
~are pursued before decision makers feel the need for the
information they can provide or if the development process
is so extended that the important ‘issues have been.addressed
prior to the model's completion, the effort is unlikely to
be highly utilized or well received.
>
3. Knowledgg of study area cond1t1ons-lSoc1o-econ9m1c impact
analysis {requires a detailed understapding of the economic,
demographic, public service, fiscal, and social conditions
of the study area. If the researchers do not possess such
knowledge, they must be willing to make a significant effort
t® gain a thorough understanding of local conditions and
rélationships.

Knowledge of impact assessment techniques~-Socio-economic
impact analysis generally ,and impact modeling in particular
requite a variety of skills,  including thorough knowledge
of economic, demographic, public service, and fiscal impact
assessment methods and expertise in computer systems/
programming. Because it would be highly unlikely to find
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disciplinarly team must usually be assembled. Further, if

this combipation of skills in one individual, a multi-
such a teaEEis to function effectively, attention must be

given to developing an adequate project management structure.

-

5. Continuity of professional and techmnical support~-Once the
model's structure has been completed, there is a continuing

. need for competent analysts both to” assist users in various
applications and ‘to update various data bases and coef-
ficients. ' There is also a continuing need for advice from
persons with expertise in the use and interpretation of
assessments in determining when usg¢ of 4 method is appropri-
ate and in interpreting its outputs. In addition, as the
model is applied to a variety of problems, needs for refine-
ment are often identified. Determination of the .institu-
tional setting (e.g., mission,, agency, research institute,
etc.) which can best provide a continuity of support will
be important to the long-term usefulness of any model.

. 6. Resources commensurate to the task--Model development, like
other research and development endeavors, is not inexpensive,
For example, it is estimated that more than $2 million have
been invested in development of the SIMPACT computerized
assessment system (Huston, 1979). Development of some other
regional.impact modeling systems. hds inyolved costs of
several hundred thousand dollars), not including background
data collection.and analysis. The cost of a development
effort must be realistically assessed and adequate resources
allocated. .Thus such efforts inevitably involve a somewhat
speculative and often substantial investment that must be
made with a full realization of.the potential and the risks
involved in such an investment.

-

Although no single set.of conditions can ensure that a’model develop-
ment effort will be successful, the presence of the conditions noted
above are likely to increase the probability of success..”.

-

| Summary and Conclusions

' .

Rapid growth resulting fyom large-scale dgvelopment~pr0jects has
treated growing interest in developing integrated socio-economic
assessment models. A number of such models have been developed, and
they appear to have considerable potential for providing information
useful to social scientists amrd decision makers. These systems are” -
more useful, however, if their capabilities, limitations, and the .
factors necessary for their adaptation and development are understood.
Like other methodological systems, Ehey.mqy most appropriately be
regarded as sophisficated calculating mechanisms which may best serve
to sensitize the analyst and the decision maker to the implications of
alternatiwk courses of action. Even when properly designed, these
systems provide only an efficient mechanism for organizing our assump-
tions ang for projecting the 1mp11cat10ns of these assumptions into °
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the futu No matter how sophisticated their design, these models
cannot provide certainty in an ungertain decision environment. Neither
can they be expected to resolve scientific or policy differences which
are basically philosophical in nature. Finally, they cannot and .
4 should not be expected to replace the decision-maker's role of con-
sidering all available information and applying judgment in arriving
.at a figal decision.

’ Whatever their }imitations, however, it is clear that-as ad aid
in impact projection and policy analysis, socio-economic assessment
models are of considerable utility. Their refinement, expansion, and
evaluation.miist remain a priority area for social scientists who wish
to play an important role in the assessmeht of the sotio-economic
impacts of major resource developments and in the policy processes
involved in planning for and mitigating such impacts.

»
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NOTES

1Parts of this paper are derived from two earlier works by
Leistritz and Murdock: "Selecting Socioeconomic Assessment Models:
A Discussion of Criteria and Selected Models," Journal of Envirommental
Management 10 (1980):241-252, and The Socioeconomic Impact of Resource‘
Development: Methods for Assessment, Boulder, Colorado: Westview
Press, 1981. ’
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‘ "I;able 1, . INFORMATIONAL CHARACTERISTICS OF SELECTED SOCIOECONOMIC IMPACT ASSESSMENT MODELS
’ Geugrsphic Time Increments Totsl Number
vl Acess and Totsl of
o« T ".‘"];.1 Dimensions [ncluded Project Phases Anslyzed Included Projection Periods Areal Units
. - p .
S Mg L 2¥y IY £8F «
. g 8 g o %40 o @ n
=] o]
0 ® 1 o Bm - =4 v
. ‘e g n ™ 5; L3N [l o 1) 2 -
o . [N - ) 14 - o 0 0 -
N v N cu -1 “
: . g s 7
. ho+ o g " 4 )
. ~ a ‘.
; ? _A;LUHLJ, X 'xl X X State and County Yearly; NLS 14 coupties in
S ‘ . e . Arizona
. ‘ \’
.. BOOM=-L . X X X X x2 X X X City only Yesrly; NLS Any given city
' " MiEAM X X X X e X X X Region, County Yearly; NLS 2 counties maximum
" Cities
cLips '~ - X X X X x3 X X x Region, County Yearly; 20 yesrs NP
. . Citica
: cPero X X X x4 X X X Restricted to one Y‘lrly 0AD; One areal unit
: . < / sres, sny level NLS .
. ) 'Y L= .
HARC X xlx x x X X X Project sna t.ounty Five Year; 30 years INP '
- . -
- .. HULILREGION A & X% X X X BEA Regional Five Year; NLS ALL BEA Regions
NAVAHO - x x % x X X X Reservation Five Year; NLS 9 Reurvatic;n
' . . Districta 3 Diastricts
B NEW MEXI1CO X X x X X X 2 State Planning Five Year; 30 years 7 State
Regions . Planning Regions
RED X X X X X X X X X State, hegion, Yearly~0AD; 8 Regions, 53 coun-
v - County, Cities 25 yesrs ties; 350 citles
4 Y sEmM X ¥ X x x .x3 X X X County, Cities Yeerly; 30 yesra INP
v 4
SIMPACT &« X X ¥ ¥ X X X X Ruglon, County, Yesrly; construction, Region and 11
. Cities 10 years operation , subsress —
D, HESI X X X x4 x X X X Reglon, County Yearly; NLS A we
' Cities .
v ' , .
B Abbreviations fur ltemy *Dcuogrlphic Hodel includes specisl populstion submodules
NLS = No Limlt Specificd ] . Coara arw aggrogated . ;
OAl = Or As Desited oe\lmnuen ure r;ot cllculltnd | .
a ©iNP = Information Not Provided ' nlystvo services projecte 4
J_ % ' #‘ ; .
]: lk\l‘c (Ih.rTVud trammlutrlcz odd Hurdgek, 1981) . R .
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ASSESSMENT MODELS -

Table 2. METHODOLOGICAL CHARACTERISTICS OF SELECTED SOCIOECONOMIC IMPACT
—f : - l
Methodological and Integrative Forms by . . ) P
Component . Dynamic Capahilities by Componcut
. Subsres . v Subates '
Hodel Econ Dem “Interfsce Distribution Service Flscsl Econ Dem Interface Distrihution Scrvice Flacal Validatfon
ATOM-3 . 1-0 CR®- E-H-1 % Share NA : NA ) Yea Yes Yea Yes NA RA Mistorical
BOOH-1 E-B E-P E-P-1 NA P-8 Per Cspits Yes Yea Yes NA NA HA Sensitivity
.BREAh r-B8  CC-S Eic-l % Shsre end  P-B ' Yen Yes Yen Yes NA NA INP
" Gravity ‘ ‘
CLIPS g-8  CC-s' E-M-1 X Share snd  NA Pef Capits " Yes VYes Yes Yes NA Yes NP
Gravity . R
CPEIO 1-0 cc-§ E-H-1 NA NA NA Yes Yes Yes NA NA NA Some, Forms
\ Unspecified
\
HARC E-B8  CC-S§ E-H-1 Gravity pP-B NA Yes Yes Yea Yes Yea NA Sensitivity
MULTIREGION E-B  CC-S B-M-1 NA NA NA ‘ Yes Yea Yen RA NA NAA iHatorical
NAVAHO E-B  CC-S E-M-H Gravity NA NA .5\2\~ Yes Yes Yen Yer NA HA INP
NEW MEXICO 1-0 cc-s  E-H-H NA HA HA " Yes Yes Yes HA HA HA NP -
RED I-0 CC-8 | E-H-M X Share snd P-8 Per Capita Yes Yes Yes ;!h Yes Yes Sensitivity/
, . Grsvity : * Historical
SEAM E-B  CC-3  E-M-H  LP P-B Per Capita Yes  Yes Yea * Yes Yea Yes  Sensifivity/
Faciliey * ‘ Historical
? » . .
STHPACT 1-0 E-P E-P-1 % Share pP-8 Per Capits Yes Yes Yes Yea Yes Yes INP
Fescility . .
WEST E-B E-P E-P-1 Z Share pP~B Per Capita Yes Yes No " Yea qu\ Yer  Sensitivity
/
Abhrevistions for Items o’ )
Econ Interfsce - Service 5 ' . . ’
-, .
-0 = Input-Output E-M-1 = Employment - Higrstiona - One phase P-B Population Baaned Projections .
f~-8 = Export Baac E~P~1 = ¥mployment - Populstion - One phsse Flscsl

CC-S = Cohort Component Survival

E-P = Employment - Population Ratio

40

1

E-H-H = Employment - Migrstion - Hultiphane Procedure

Suﬁnren Distribution

% Share = Distribution to subareas on basea of Employ-
ment or population ratio !

Gravity = Gravity Allocation Model

LP = Linear Programming Hodel

Cohort Component Survivsl HMethod used st Regionsl level only.

Per Capita = Per Capita Costa and Revenues
Facility = Projectiona of facility requirements also
completed ; .

INP = Information Not Provided . -
NA = Not Applicable
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Table 3. USE CHARACTERISTIUS OF SELECTED SOCIOECONOMIC IMPACT ASSESSMENT MODELS
N . ‘
Input Date Raquifements Plexibilicy muﬂutlon
) Degres
Geographical Unsr-Alterable of Wer. Hodal
Hodel Source Level Yorm Pnrengtars Intersctivity Language Tranaferability
- Primery 1-0° 7 Othar Hodalas
ATOM-3 State and Stats and Othar S clossly related
Locsl County st Secondary Nona Nonas FORTRAN (BREAN)
B00M-1 Stn:Wnd County and Secondary, (I
Local : City Judgemental Nons ¢ Nenre GASP IV . Yes-Texss
BREN Stl(ﬁnd/ Region and ALl .
Locg. County Secondary Nons Nane FORTRAN Untested
cLIPS State, Locsl Region, All to- sb, PC .
Weatarn U.S, County, City Secondaty INP intersctive FORTRAN Untested
L. The given Primary~5-0 sp, PC Interective
creto State and level of Other Secondary AL, UNBMP,, (Xnovledgabla .
Local snalysis Output 13} * SIMSCRIPT Unt}ned ’
Nationael, A
State and
HARC wastern U.S, ALl
. Judgementdl County Sacondarty None None INP Untested
MULTIREGION National and Netional end All
. Regional _Regionel Secondaty None None FORTRAN Untested *
L ] i .
. Raservation -
NAVAHO National and and | All
. Ranervation District Sacondary None None FORTRAN {intested
., Peimary 1-0 d
NEW MEXICO Stats end State, Ragion Other Secondary
. Reg)lonll County Nons >, Hone NP Untested
Ead
[
sp, rC
Stats, Stets, Primery 1-0 B8R, IR
RED ‘Reglon, Region, Primary lLabor Forcs ™, oM
Local Local Othar Secondnry Output Interactive APL Yea-Texan
« HNationsl Hatlonel ) s, PC '
SEAM and ‘and All Impact . .
P , Regional Regional Secondaty Area Interactive INP Unteated
® »
Regional, Region * . »
SIMPACT Stats end County ' .
Local and Local INP -.XNP internctive FORTRAN Unteated
. wEsT S:uu end Stats and All r )
Local Local Sstondary None None FORTRAN Untented
SD « Starting Dats IR « Inflation Rate
PC = Project Charactaristics TR = Tax Rate
AL = Availshle EZmploymant CH - Gf'lvity Hodel Coefficients \
UNENP., « Unemployment IMPACT ARFA = Salectinn of lmpact Aren .
OUTPUT « Typs or form of Output INP « Information Mot Provided *
AR =« Rirth Rats
(Detivad from Lelatritz and Murdock, 1981)
N . ”«
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AN INTERACTIVE APPROACH FOR COMMUNITY
DEVELOPMENT DECISIONMAKING

David L. Debertin ’

University of Kentucky
. -’

The effective delivery of computerized decision aids for policy-
makers who must deal with problems of economic development has been of ‘
increasing interest to both extension and research workers in-srural
development. This paper describes efforts recently completed at the
University of Kentucky that we feel represent the most advanced approach
yet available with respect to the delivery on a comprehensive planning
model for rural development.

Past efforts to introduce computerized decision making to decision=-
makers in Floridg .and elsewhere have usually utilized the "batch"
approach. Userslwere provided with a perhaps somewhat lengthy input
form which was filled out and returned to the University research or ’
extension workers responsible for running the model. These personnel
then inputted the data in batch mode from cards or terminal to the
computer, the model yas run, and output was returned to the user. The
process took from one to several days and required a degree of involve-
ment on the part of University personnel to ensure accurate results.

[

- - The Interactive Approach

The interactive approach utilized at Kentucky incorporates a .
number of features that, we.believe, build upon and enhance the
capabilities provided in other states. First, we utilize essentially
the same computerized planning model that Florida has been using in !
batch mode for a number of years, adapted with data specific to Kentucky
and its cities, counties and regions. In other words, the model pro-
vides the sameramoupt and quality of information that Florida has been
able to provide in gheir batch version, and yet, provides these results

in minutes instead of days.\\\\\ - .

Ipput Design . )

However, .the feature we regard as truly unique is the input

design. Instead of a form users respond to a series of guestions. ° ..
. The model was built as' part of Kentucky's ANSER system. After a

simple Log-on procedure, users merely type in the name of the program.

A comprehensive array of ANSER features ensures that once the program

name has been entered, the user would be supplied with enough assis-

tance from the computer to virtually ensure that he could recover from

any problem he runs into in running the model without the need for

assistance from University research or extension personnel.

N '
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~ This approagp has become particularly\imporfant in working with
growth impact models for rural development at Kentucky. Kentucky has
no statg'qxtension spacialist directly responsible for impact analysis
work. As a result, the input form had to be designed not only as a
data input device, but also as an educational tool designed to provide
the user with much the same kind of assistance that would have been

.received had the user had a state extension specialist working with him.

» ' - ‘

Overriding Base Plan Values

The ipput consists of some 173 questions that are answered by the
user iﬁteractively. For ‘all but a few of these questions, a base plan
value has been stored within the model supplied by, the model builders.
These data include direct and indtfrect income and employment multipliers
for each of 56 sectors far each of Kentucky's, 120 counties which were
obtained from secondary data by stepping down from a national input/
output table. In addition, base plan data include numerous other

“items such as retail sales data and expenditures for various public

services for city and county governments. The level of detail closely
parallels that contained in the Floriga model. , :

* An important feature of the apprdach is the ability of ‘the user
to easily override any of the bdse plan values under his control. Each
time a question is asked by the model, the base plan value is also
displayed. If the user agrees with:the figure, he presses the return
key. on the terminal. If he has reason to believe that he can supply a
figure better than the base plan value because of a structural change
or a change in expenditure levels in the particular area, he need
merely enter the.alternate figure, and that value is introduced when
the calculations are done. Display of base plan values as questions are
answered assists the user in attempting to determine if he can supply
more accurate information. In addition, the user is educated as to
what are considered to be normal values for a diverse array of multiplier
and expenditure items. The input thus provides a systematic exercise
for educating the user with respect to the kinds of information and
assumptions that are necessary to conduct a detailed and comprehensive
impact analysis réport. - .

Even critics who believe that multipliers deriyed from secondary
data are inappropriate for the special characteristics of a new
industry in their local community are answered. The step-down approach
used to derive multipliers for the model assumes that the same produc-

‘tion function and technology applies to a sector at all levels of

geographic aggregation. If users believe that unique characteristics
of a local industry exist that would alter a multiplier, the need
merely introduce an alternative value and observe the resultant impact.
"If this, then this" kinds of analysis can be easily hanlled, for the
computer can work out-the ramifications of alternative values for a
particular multiplier in minutes. This is, in effect, a sensitivity
analysis. The ability to quickly do a number of analyses that system-
atically compare impacts of altérnative multiplier values is omne of the

»
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key features that make the interactive approach so much more appealing
than working in a batch sode, where decision-makers may be reluctant '
to pose more than one or two alternatives that they would like to see
run. In fact, the interactivé approach, with its inherent simplicity,
encourages the user to experiment with alternatives. This can only S
contribute to a greater understanding on the part of the user as to
how the economic growth process works.
[

. ' ®
Help for the User *

Another key feature of the interactive approach is the abﬁ@!iy to
.provide help to the user in much the same way that a state extension -
specialist might if he were working directly with the user. This is // '
done through the use of a HELP command available for each question. '
Each question is intentionally kept quite short. This is necessary to
ensure that the model can be run in a reasonable length' of time on a
low speed (30 characters per second) terminal. . If the user needs
definitions or additional information to determine if he should over=- ‘
ride the base plan value, he merely types in the wofd HELP. The ..
computer then provides additional information which further details .
definitions and terms used in the question. The HELP command is thus
not only.an aid for the user in answering the requested information
but also a tool to help educgte the user’with regard- to important

terms and concepts used in growth impact analysis. The work we have .
completed here closely parallels systems designed Sor computer-assisted ¢
instruction. ‘ &

Reducingthq¥Chan;> for Misleading Information

University personﬁél have often been wary of turning users loose
with growth impact analysis models without some fairly close super-
vision by a research or extension worker familiar with the model. These
concerns have centered around the Hﬂﬁief that users unfamiliar with
growth impacts models could insert date int them ‘that was simply wrong ]
or completely out of any valid, reasénable'j&:&e, and get results that .
were quite unreliable. A particular cencern a result that would
substantially overstate the positive economic impacts of a planned
industrial development. These résults would then be interpreted by
the user to the public as the University's view with regard to the
impacts of a proposed development. The result is that the University
would be put in a position of defending itself from the potential
misuse of the growth impacts 'model. I

Gghile we hve not yet introduced a feature to limit this sort of .
misuse of the interactive growth impacts model, we are considering the
ﬂ@plementaﬂ&on of a plan suitable only for an interactive system that

. we €eel would substantially reduce the potential for miswse attributable

to the insertion of numbers that were wrong or, at least, outside the

é? range of values that we consider to be appropriate for a data item.

-
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Two approaches may be used, The first would be to identify, for «
each value under the control of the user, a "proper" range over which
that value might vary. If the user entered a n'mber outside the pre-
determined range; the program would loop through a series of statements
informing the user of what he did and then completely prevent him from
continuing until he inserted a number within the range the University
personnel consider Appropriate. For example, this scheme might prevent
a user from inserting\a direct employment multiplier for a particular
industry of 5, when the reliable range for that industry might only be
from 1 to 2. ]

»

A second approach
if a number outside th

ight be to not stop the program entirely, but
predetermined range is entered, the program
would enter a loop sHich would flag the user and quiz him as to whether
or not what he ip€erted- into the model is what he really wanted to do,
as a double-che¢k on the users intentions. This would not totally
prevent him from running the model with-the numbers he selected, even
if University personnel did not believe such a value is appropriate.

Implementation of either approach awaits additional experience on
our part in determining reliable ranges for each user-controlled value.®
We will no doubt use a combination ef these approaches with the first
approach only being used for those questions in which a value outside
the predetermined range should never be inserted since resulgslof a run
using values outside the predetermined rdnge could be very misgleading
and potfartially detr1menta1 to the University.

) . N

Assumptions versus Output

Another key advantage of an interactive approach is that since
both the input and the output are displayed and printed at.the users
terminal, the output that is produced by the model is presented with
the set of questions and input values-used in generating the output.
The combination of base plan and user modified values that are the
answers to the questions really réepresent many of the assumptlons used.
in deriving the output. In the case of batch run model, the input

form is easily separated from the model output. Moreover, with other
appkoaches, if the user wants hccess to base plan values specific to

A county or local community, he normally must find these values by
1ook1ng them up in large, cumbersome tables provided in a users manual.

This is not conducive to understanding base plan assumptions.

Here we use the computer as a modified data base management device. \\\
When the user selects a specific location and industry for a plafined
development the computer automatically searches the complete data

file containing base plan values for multipliers and other data for
those values that are specific to the particular location and industry
the user selected. The base plan values for displayed for .each duestion
consist of only the value specific to the loeation and industry for
which the run applies. With this approach, there.is never any doubt

as to what values were actually used in generating the rum. .

. (Id
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Output Interpretation

-

Compared with the approachés we have used for input, our approach
to providing interpretation of output has been somewhat more conven-
tional. We are publishing a manual designed to provide the user withe
specific information for accessing the computer and the model as well ' .
as a comprehensive interpretation of each of the tables of output. The-
approach used here follows more closely the approach used for. the
batch version of the model in other states. Detailed information on
the interprétation of each data item is presented. If there is
sufficient interest to warrant it, we may eventually include parts
of this so that it can be acctessed from the computer as the output is
being displayed. However, the combination of input and output is
currently nearly at the feasible limits in relation to print speed

" capability of a low speed ‘terminal. A detailed interpretation of model

output would have to be optional with access under the user control
for such an approach to be feasible. An approach 51m11ar to the HELP
command on input is probably appropriate.

In addition to a comprehensive treatment of model output, the
manual .will also include an overview of growth impact analysis and a
description of the model, and the kinds of problems to whith it is
adaptable. An effort will be made to explain enough of the inner
workings of the model so that it will not be treated as a "black box"
by the user. This manual will be sent to county agents, state govern-
ments decisionmakers, and others who over the 2% year period we have
worked on this have expressed an interest in 1earn1ng about and
potentially working with the model. s |

[

~

Conclustiaps

The interactive approach that we have used for community develop-
ment growth impacts agalys1s at Kentucky has a number of features that
we feel are equal or superior to those used in the past by other .
states. These features include the following:

B -

Nehrly Instantaneous Output. We feel instantaneous output pro-
vides an enviromment conducive to the generation of interest in, and
edthusiasm for, growth impacts analysis unmatched by an other approach.
Users get to see the impacts, of their situation almost immediately,
and the approach fac111tates user experlmentatlon and sensitivity .
anslysis.

Model as Comprehens1ve as Batch Versions. Our interactive model :
provides output that in every way is as location~and industry-specific
and with the same amount of detail present in batch versions operating
at Florida and elsewhere., In no way did we compromise the quality of
the report relative to that obtained from widely used batch versions.

Educational. We like very much the characteristics of Zg& approach ’
that border on a true computer-assisted instructional enviromment. We

t
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see further efforts with computerized decision aids not only for growth
impact analysis, 'but also for farmers and others, as headed in this
direction. We see this as being broadly consistent with the land grant
function of not only providing data, but also providing educational
understanding:

Reduction of Potential for Misleading Results. We see much -
potential fé6r use of an interactive computer environment for reducing
the probability that a growth impacts model will be rum with inappro-
priate data and thus generate misleading results. We have only
scratched the surface of the potential for checking inagg;opriate user-
entered input. -

.

Lessened Use of Personnel. In some respects, at Kentucky, we
were forced into an interactive approach that would need only a low
level of regular support by extension faculty, due to limited human.
resources. But at the same time, these limitations of human resources
forced us to develop schemes for dealing with problems that were
perhaps more creative and innovative than would have been the case had
we had more rural development extension personnel. We are confident
that if other states are to meet the demands placed on their extension
specialists with respect to needs for computer-assisted decisionmaking
with the limited resources that are available, they will need to look
to techniques that build upon the approaches we have used in Kentucky.

Clearly, we have not solved all the problems with respect to the
delivery of growth impact analysis models at Kentucky. Many of the
schemes we have invented require further analysis, experimentation
and study. JIn addition, our approach makes use of a large interactive
computer owned by the University of Kentucky, College of Agriculture.
As a result, such an approach may not necessarily be feasible in all
states. However, with the advent of powerful but low cést micro-
computers, it will be feasible to replicate most if not all of,t%g
features of the approach and model described here. The potential of
this looks promising, with the as yet unresolved problem being the 1
development for storing and accessing subsets of the large data sets
-

used by the model. “ >~

-

.
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THE ECONOMIC IMPACT ASSESSMENT MODEL (EIAM)
. A COUNTY LEVEL ECONOMIC IMPACT ASSESSMENT MODEL*
\ | |
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EIAM As a,CoMPUTER MODELLING SYSTEM,

¥

) -~ EIAM 15 A coMPUTER MODELL?NG svsTEM'

WHICH HAS THE CAPABILITY OF BEING USED

AS A DATA RESOURCE, AN IMPACT ASSESS-

MENT TOOL, AND A POLICY SENSITIVITY | /
ANALYSIS MECHANISM FOR ASSESSING THE |
POSITIVE AND NEGATIVE IMPACTS INCURRED .
FROM ECGNOMIC DEVELOPMENT IN A COUNTY,

THE EMPLOYMENT IMRACT PROJECTION MODULE
. oF EIM 15 THE, PRINCIPAL MEANS FOR A
USER TO ASSESB THE POSITIVE AND NEGATIVE
EFFECTS IRDUZED BY AN ENDUSTRIAL
DEVELOPMENT. THROUGH USER SPECIFICATION
OF € 1) THE HOST COUNTY, (2) THE.TYPE OF
ibF’EACIL{TY'(IES).EXPECTED‘TQ BE CON-

'STRUCTED, AND (3) THE YEAR OF EITHER

OPE/RATION OR CONSTRUCTION, ’THE MODEL

¥

.
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SIMULATES THE PROSPECTIVE EMPLOYMENT
IMPACTS TO OCCUR IN FUTURE PERIODS.
THis I's DONE THROUGH UTILIZATION OF
BASELINE DATA ON THE SIZE AND COMPO-
SITION OF THE HOSTMAND ADJACENT COUNTY
POPULATIONS TOGETHER WITH THEIR ‘
RESPECTIVE SOCIOECONOMIC PARAMATERS.

- * EIAM IS COMPRISED OF THREE SUBMODELS

(1) DemosrapHIC PRoJECTION MoDULE
THIS MODULE PROVIDES THE USER WITH A
DA%A;RESOURCE: POPULATION PROJECTIONS FOR = ﬁm%’ N
—_ “TH§”SUBJECT COUNTY AND UP TO EIGHT ADJACENT . " ‘
COUNTIES, THE USER HAS THE OPPORTUNITY s L g

» . . ’”

©__+.TO REQUEST TABLES WHICH DISPLAY AGGREGATE A

POPULATION PROJECTIONS TOGETHER WITH THOSE | ~—
FOR EACH SEX CATEGORY AMALE AND FEMALE). |
EacH TABLE PRESENTS THE PROJECTIONS FOR
e NINETEEN,AOE-GROOES»BETWEEN THE YEARS
- 19802000 THE DATA PRESENTED ARE_BASED
| ~ PRINCIPALLY ON THE 1980 Census SURVEYS
i WITH‘SUBSEQUENT YEARS PROJECTED WITH

5'5 COHORT SURVIVAL METHODOLOGY.




(2) EmprLoYMeENT IMpACT MoDULE
BASED ON A- NUMBER OF TECHNQLOGICAL AND
SOCIOECONOMIC PARAMETERS WHICH ARE SUBJECT

o

TO USER MODIFICATION, THIS MODULE SIMULATES

(1) THE DIRECT AND INDIRECT EMPLOYMENT
REQUIREMENTS FOR THE INDUSTRIAL DEVELOPMENTS
PLANNED IN THE SUBJECT COUNTY, (2) THE
PROBABLE NUMBER AND. GEOGRAPHIC SOURCE OF
AVAILABLE MANPOWEé' (3) THE ULATION
AND HOUSEHO!@§ IMPAczgiRESULTING FROM )
ATTAINMENT OF MANPOWER EQUILIBRIUM. A
PRINCIPAL DATA INPUT TO THIS SIMULATION
CONSISTS OF POPULATION PROJECTIONS FROM
THE DEMoGRAPHIC PROJECTION MODULE FOR THE -

Y
»

SUBJECT ANﬁ]ADJACENT COUNTIES,

A

(3) PusLic CosTs AND CouNTY FiscAL MobuLe * ,//’/

L3

*

BASED ON THE INCREMENTAL POPULATION
" INDUCED 'IN-THE HOST COUNTY AS A RESULT
"OF INDUSTRIAL DEVELOPMENTS, THIS MODULE
FORECASTS ANNUAL CAPITAL AND OPERATING/
MAINTENANCE COSTS OF SUPPLYING THE
INCREMENTAL POPULATION WITH PUBLIC | . .
 SERVICES éfMILAR_To THOSE ENJOYED. BY '
PERMANENT RESIDENTS., -

.
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THE GEOGRAPHIC FOUNDATION OF EACH
MODULAR COMPONENT IS THE COUNTY,

* REVENUES AND EXPENDITURES CAN BE
ESTIMATED ON THE BASIS OF REGRESSION
éQUATIONS THAT SIMULATE DIFFERENT
FUTURE TRENDS: MODERATE INDUSTRIAL
GROWTH, RAPID INDUSTRfAL GROWTH,

RETIREMENT/RECRQATION GROWTH, AND

-~

INDUSTRIAL DECLINE.
EIAM MeTHoDoLOGY
*  THE POPULATION OF A COUNTY IS PRGJECTED
FORWARD USING FERTILITY, MORTALITY, AND
_MIGRATION RATES, _THEéEfﬁiggECTIONS PRO-
VIDE A POPULATION BASE FOR DETERMINING
THE SUPPLY OF AVAILABLE LABOR.
*  THE USER CAN OVERRIDE A NUMBER OF THE
INTERNALLY STORED PARAMETERS. ONCE ALL
“THE USER-SPECIFIED OR DEFAULT PARAMETER
INPUTS HAVE BEEN ESTABLISHED, ECONOMIC
BASE PROCEDURES ARE USED TO DETERMINE
THE NUMBER OF SECONDARY (INDIRECT AND
INCOME-INDUCED) JOBS RESULTING FROM
THE DEVELKPMENT SCENARIO. THIS IS
ACCOMPLISHED WITH AN EMPLOYMENT MULTI-
PLIER, GONSTRUCTED FROM DATA SPECIFIC

TO THE COUNTY BEING ANALYZED.

D4

s
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THESE DIRECT AND INDIRECT LABOR REQUIREMENTS ARE

- THEN CORRELATED WITH THE POTENTIALLY, AVAILABLE
&

RESIDENT AND COMMUTING LABOR FORCE. WHEN THE
L Y .
SUBJECT COUNTY CANNOT SATISF¥ THE NEW LABOR NEEDS,

'COMMUTING WORKERS FROM ADJACENT COUNTIES ARE

ASSUMED TO BE AVAILABLE TO AUGMENT THE LABOR POOL,
IMMIGRATION IS ASSUMED TO MEET ANY NEW LABOR
REQUIREMENTS NOT MET BY LOCAL LABOR.,

TABLES PROVIDE DATA FROM INTERMEDIATE STEPS TO
INYCATE HOW POPULATION IMPACT EFFECTS OF EMPLOY-
MENT-INDUCED MIGRATION WERE DETERMINED., THE NUMBER
OF EMPiOYED LOCAL RESIDENTS, IMMIGRATING WORKERS,
HOUSEHOLDS AND FINAL POPULATION SIZE ARE PRESENTED
AND INPUT INTO THE PUBLIC COSTS AND COUNTY FISCAL
MODULE,

THe PusLic Co§js AND CouNnTYy FiscaL MoDULE UTILIZES
CALCULATED EMPLOYMENT EFFECTS OF THE DEVELOPMENTS

.TOGETHER WITH COUNTY CHARACTERISTICS TO PROVIDE
" ANNUAL INCREMENTAL COUNTY PUBLIC SERVICE AND

FACILITY COSTS FOR THE PEAK AND SUSTAINED LONG-RUN
POPULATION CHANGES CAUSED BY THE IMMIGRATION., THE
COSTS ARE PRESENTED FOR A NUMBER OF COMMUNITY
SERVICES. PER CAPITA COUNTY REVENUES AND EXPENDI-
TURE ESTIMATES ARE ALSO PRESENTED:
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- DEMOGRAPHIC PROEECTION MODULE -

*

I

PROJECTS ANNUAL COUNTY POPULATION BY AGE,
SEX, AND RACE, ’

\
THE COHORT-COMPONENT PROJECTION METHODOLOGY

IS EQUIVALENT TO: . '
CURRENT PoPuLATION"

+ BIRTHS

- DeAtHs

+ IN-MIGRATION .

QUT-MIGRATION

FUTURE POPULATION




EMPLOYMENT
- - EMPLOYMENT IMPACT PROJECTION MODULE -

b ]

Step 1 7

[DENTIFY COUNTY TO BE ANALYZED

*

*

SELECT(ECONOMIC DEVELOPMENT TO BE SIMULATED

*

WIREOT LABOR REQUIREMENTS CREATE DEMAND FOR
NEW SECONDARY WORKERS '

SECONDARY JOBS WHICH ARE ALLOCATED TO THE -
SUBJECT AND ADJAjzyT COUNTIES
SECONDARY EMPLOYMENT IS LAGGED_JO REPRESENT

<;\ ITS SLOWER BUILDUP COMPARED TO BASIC .
EMPLOYMENT '

TOTAL JOBS IS THE NUMBER OF NEW BASIC AND

ADJUSTED SECONDARY WORKERS REQUIRED DURING

THE CONSTRUCTION AND OPERATION PERIODS OF |

THE NEW ECONOMIC DEVELOPMENT.
/

. EXPORT BASE EMPLOYMENT MULTIPLIERS ESTIMATE
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EMPLOYMENT
- EMPLOYMENT'LHPACT POJECTION MODULE -
T sm2 L

*  Avariapte Workers = LocaL PoPULATION
(LaBOR FORCE) ‘

X PEigsNT New WORKERS
(LABOR FORCE PARTIC§PA-
y TION RATE INCREASE

- . J . X UNEMPLOYMENT RATE
FFERENTIAL
IFFERENCE BETWEEN
LOCAL AND LOWEST
ACHIEVABLE UNEMPLOY-# ¥
MENT RATES)
i
_ AMAILABLE Ngggegs BASICrWORKﬁRS + -
, SECONDARY. ORKERS .

L 4

IQIAL_AQALLABLE;HQRxgaa = |ocAL AVAILABLE -

WoRKERS + WORKERS
WILLING TO COMMUTE
. . FROM NEIGHBORING -
_ COUNTIES , , ,

N ‘




BSLC HORKERS

s

~

Bastc WORKERS ARE PEOP'LE EMPLOYED IN JOBS THAT

. PRODUCE THINGS THAT ARE SOLD ‘
OUTSIDE OF THE COUNTY SUCH AS
AGRICLjLTURE, MINING, MANUFACTURING,
CONSTRUCTION, TRANSPORTATION.,

Basic WORKERS' WABES ARE CONSIDERED “NEW" MONEY
IN THE COUNTY. THIS "NEW"” MONEY
1S THOUGHT TO BE THE BASIS OF,
GROWTH IN THE COUNTY.

SECONDARY. WORKERS
SECONDARY HORKERS. ARE PEOPLE EMPLOYED IN JOBS
| THAT PRODUCE GOODS AND SERVICES
SOLD IN THE COUNTY, SUCHEi:\RgTAIL
TRADE, LOCAL GOVERNMENT, SERVICES
(GAS STATIONS, DOCTORS, SHOE

REPAIR, ETC.),
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POPULATION EFFECTS

- EMPLOYMENT IMPACT PROJECTION'MODULQ -

STEP 3
) —
THE INCREMENT BETWEEN THE TOTAL AVAILABLE r

WORKERS AND THOSE REQUIRED BY THE NEW

INDUSTRY IS zﬁTISFIED BY IN-MIGRATION

‘ f
”
PopuLaTION EFFECTs = NUMBER OF IN-MIGRANT

C ¢ New Basic/SECONDARY
WoRKERS
X-NumBer oF PeopLE Per

FAMILY

NE.W HouseHOLDS e . .

CREATED = PopuLATION EFFECTS
X NumBER oF PeopLE Per’
HouseHoLD WHO Work o

ot




PUBLIC COSTS
- PUBLIC COST MODULE -

PurLic CosTs = MEwW PEAK CONSTRUCTION AND LONG-
TERM (SUSTAINED) POPULATION X
PUBLIC COSTS PER PERSON

"CATEGORIES - SoCIAL WELFARE
Hosp1TAL iﬁ
~— PoLIcCE
. FIRE
| SEWAGEi
SoL1D WASTE
~ RecreatiON
) ‘ ~ LIBRARIES
EQ/ GENERAL GOVERNMENT
A 7 WATER TREATMENT
EDUCATION

W
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ECONOMIC: IMPACT ASSESSMENT PARAMETERS

HOST COUNTY -t
"1, CoNsTRUCTION EMPLOYMENT MULTIPLIER
~ (SECONDARY) o
2, OperATION EMPLOYMENT MULTIPLIER (SECONDARY/
Basic)
3. Basic SECTOR HOUSEHOLD FACTOR
4, SeconNDARY SeEcTOR HOUSEHOLD FACTOR
5. MaLe Basic WorRkFORCE PROPORTION
6. FEMALE BAsiC WORKFORCE PROPORTION
/. Basic FEMALE WORKFORCE PROPORTION
8. Basic Sector ImpacT County COMMUTER‘
WILLINGNESS «
9. CONDARY SECTOR IMPACT CounTy CoMMUTER
iTElINGNEss
10. Basic Sector Workers Per IN-MiGRANT House-
HOLD .
11, SeconpAry SecTOR Workers PER IN-MIGRANT
" HoUSEHOLD ~
12, UNEMPLbYME@T RATE DIFFERENTIAL
13,

D1SAGGREGATED VS. AGGREGATED LABOR FORCE
ParTICIPATION RATES

ADJACENT COUNTY AND COMMUTER HILLINGNESS FACTORS

/

m 6o
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- REVENUE AND'EXPENDITURES MODULE -

ExPENDITURES = NEW POPULATION X REVENUE AND '
' EXPENDITURES PER PERSON ‘

CATEGORIES - ReveNue (TOTAL AND PER CAPITA)

ToTAL

TAXES ~

CHARGES . . ° - . \
TRANSFERS .

\ . \
ExpenDITURES {ToTAL AND PER CAPITA)

ToTAL

- CAPITAL - ‘ .
OPERATIONS /

EDUCATION

-PoL1cE

HosPITALS

H1GHWAYS _ o -
ANNUAL INTEREST PAYMENTS

DeB7 (TOTAL AND PER CAPITA)

ToTAL
LoNG-TERM SCHOOL DEBT

v ‘ 67




63 /N

. - _
« . v EIAM QUTPUT PROBHCTS -

ANNUAL PROJECTIONS OF POPULATION BY AGE,
SEX AND RACE. Rt

ANNUAL DIRECT EMPLOYMENT REQUIREMENTS OF
ECONOMIC DEVELOPMENT. | .

ANNUAL ESTIMATES OF/INDIRECT (SECONDARY
EMPLOYMENT REQUIREMENTS CREATED BY THE
PRESENGE OF THE NEW ECONOMIC ACTIVITY,
ADJUSTED TO REFLECT TRADE AREA INFLUENCES

A > ?

ANNUAL PROJECTIONS OF THE. LOCALLY AVALLABLE

h ¢

WORK FORCE.

ANNUAL PROJECTIONS AND CHARACTERIZATIONS
OF IN-MIGRATING WORKER HOUSEHOLDS.,

4

ESTIMATES OF THE PUBLIC COSTS.OF PROVIDING

L4

THESE ADDITIONAL PUBLIC SERVICES.

*

’}ESTIMATES EF(COUNTY REVENUES AND EXPENDI-
TURES 'REQUIRED TQuSERVE NEW POPULATION.




A PEN AND ‘PAD PROCEDURE FOR ESTIMATING
COMMUNITY ECONOMIC IMPACTS

» John Gordon-
. University of Florida

~

Introduction

v
™

The purpose of this paper is to offer instruction on estimating
the economic, demographic and fiscalg¥pacts of change in a local
economy with the aid of a simple fr jrk which can-be utilized with-
out the assjstance of a computer, v (ange analyzed may be either
the addition or loss of ecomomic acti%¥®y. The method of impact
analysis presented is fairly udsophisticated but the conceptual frame-
work draws upon community economlq analysis models currently available
in the Food and Resource Economics Department of the Institute of Food,
‘and Agricultural Sciences at the University of Florida. AltHough by -
.no mez;s identical, the tabular output resembles corresponding tables
from the computer1zed Commdnlty Economlc Impact Model developed by
‘Kenl Claytnn ’ s

— v Eaad

. Economlc change can be introduced into a communlty from a number
'of sources. In this example we shall assume a new industry is con-
sidering a location in the community. Also, assume that i is the
operating (rather than construction) impacts which are of \interest.
.The introduction of a new industry into a community (or its loss)
creates a multitude of changes in the local economy. In the framework
.discussed, impacts are estimated and broadly categorlzed as (1) private
sector economic. impacts such as employment, income and sales; (2) demo-
graphic impacts such’'as numbers of new people, new houses and new
students and (3) public sector fiscal impacts which include an identi-
fication of how revenues and expenditures for the various un1ts of ?
1oca1 -government may be-affected. This information is pfepared in
close cooperation with and then'presented to individuals, officials,
groups, and agencies who are actors 1n the community economic or growth
. management process. y i .

#

‘An meortant contr1but1on to local government officials and inter-
ested residents of commynity economic act models is the reasonable
use of ' multlpllers which indiqgte the magnitude of the "respending"
or "ripple" effects. Mu1t1p11er effect refers to. the total or overall

- impact)stimulated by thé initial, changes in economic activity. Impact
analydes utilize incomg, employment, and sales (output) multipliers
depending upon the economic dimension relevant for the art1cu1ar
study In Florlda, mu1t1p11ers for ¥rles, employment d income are
available for fffty two industries in each of the state\s sixty<seven
counties. Alterdative sources of mu1t1p11ers exist, and .the lack of
a readily available set of county mu1t1p11ers should not Qe v1ewed as
a reason not to 'do ,an 1impact study.

The previous numbered page f
the ongmal document was blank

.
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Using the appropfiate multipliers plus some basic information
, about the project, an analyst gan use this pen and pad framework to
estimate a number of economic’impacts in a local economy. Basic infor-

1 . mation required about the new industry includes annual sales, payroll
: ' and employment. Obviously, the more specific the information about

the_immediate’ changes that the analyst possesses, the more accurate
\ the estimates of impact will be. s

Before proceeding to an explanation of a pen and pad framework,
let me emphasis that this is not the only such framework. It is a
framework that I have found useful in community economic education.
It helps me organize and explain community economic impacts to non-
economists. It is not suggested that the output of this.model is as
accurate as more sophisticated computer models. It is a conceptually
simple framework and, therefore, can be easily criticized by any
economist. .

A Pen'and Pad Approach

Assume a new industry plans to locate in Example County, and the
likely economic and demographic impacts of this event are of"interest
. to citizens., A pen and pad version of a community economic impact
analysis is demonstrated. Each table of the impact analysis is sys-
¢ " tematically described in the following explanation.

, ~»
! Table 1. Description of Development

*

', The first table of the form is straightforward. It contains -
three elements:, (item 1) the location, (item-2) type, and (item 3)
anpual sales of the new industry. This information, seemingly, obvious,
is very important. The location must specify whether the industry is
. : in the jurisdiction of a city. In this examplg, the industry location
is assumed to be in Example County, but not within a city. Lofation~™ .
of new industry (item 1) specifies the "community" referred to {n the: ‘
) following tables. In this example, the study community is Example .
.. County. The type of industry must also,be carefully specified (SIC
) code) so that the appropriate mul&iplééiz are used. The annual sales
figure is critical in estimating the sales of related local businesses-
. The bakery products, SIC,1418, company hay annual sales of $30 million.

Table 2. Employment Impacts

A careful revieWw of this table is essential for two reasonms.
first,'coErectly/estimating the employment impacts of a project is
4 $‘cruciaI‘to the subSequent tables, and, secondly; the” employment data-
inputs require making several major assumptions, Two basic pieces of
".inlormation are especially desired from this table: (1) the number‘of
net -hew jobs being created (or lost) for existing county residents and
- (2) the number of workers moving igto the county to. take new jobs. Be
alert for distinctions between employment for residents versus non--
* residents and, also, for exisSting residents verus new res¥dents.

s
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This -table begins by listin e gross number of new jobs being
offered at the plant. Generally, this number is readily available and
is freqently referred to as new direct employment at the plant. In
this example, it will be assumed that the new plant will hire 300
direct employees (item 4&). . . v

At this point, it is necessary to work toward an estimate of the |
number of these 300 direct jobs which will actually be filled by exist-
ing county residents (item 9) and net new direct employment in the
county .(item 10). Four situations can reduce the net employment effect
of these newly available positions to existing county residents..

a .

(1) Obviously, the number of new employees moved in by
the company and any other positions expected to be
filled by new residents should be noted (item 5).
Here this number is assumed to be 30.

Residents of neighboring counties accept some of
the new direct jobs and commute daily from outside
Example County. These are new direct jobs, but not
for residents of Example County. In thegexample,
assume 70 incommuters (item 6). :

The appearance of new jobs in a community,may
prompt some local residents who commute out “of the

. county to switch to the in-county jobs. hese jobsy
then, are taken by existing residents whp are
already employed. Hence,, this occurrenge results
in a reduced intrease in iocal employmefit. ‘ Assume,
in this example, a reversal of commuting by 25
residents (item 7). .

RN,

In most instances a local resident changing from an
existing job to oneat the new plant will be replaced
in his former position. Sometimes, however, the
fogmer job will be left vacant or eliminated. This
mggmstdhr when that; job position was held by a

family member or if business activity was especially
slow. In such cases, the employeerhas simply shifted
jobs, with no additional employment created. We will
assume 5 such cages in this example (item 8).

What's left of the original 300 jobs after deductions of 30, 17,
25 and 5? Simple subtraction reveals that what\is left is" 170 net new
direct employment positjons to existing county rksidents (item 9).
This figure is comprised of three-categories of employees:

"
(1) those that were previously unemployed

(2) those that were not in th?blabor force

(3) those who shifted from jobs within the county and
their vacancies wsre refilled by county residents

-

.7*
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Now the analyst can add the estimated new workers who will per-
manently move into the county to work at the plant (here assumed to be
30) and the previouslv estimated number of new jobs filled by existing
residents (170) with a result of 200 as the estimate of the net new
direct employment in the county (item 10). To reiterate, this figure
now includes both new resident workers, item 5, and existing county
residents, item 9.

At this juncture, the employment multiplier specific for the
county and industry in question is needed. Multipliers are not deter-
mined within this simple framework and must be estimated exogenously.
The employment multiplier (assumed to be 1.60) is reduced by the 1.00
direct employment (item 11) and multiplied by the 200 net new direct
employment positions in the county (item 10) - yielding a product of
120 (item 12). This figure reflects- the indirect and induced jobs
created by the direct employment. Total employment created from the
direct employment of 200 county residents and 120 indirect and induced
jobs is 320 (not shown as an item number).

The 120 indirect and induced employees all work within the county,
but they are not necessarily county residents. To determine the net
effect on existing county residents, subtract the number of jobs
filled by new residents, in-commuters, formerly out-commuting residents
and’ the gnfilled jobs left vacant or eliminated when workers shifted
to new p‘iition§ from the total indirect and induced employment esti-
mated to™work in the county (item 12). The résult of these steps is.
the net new indirect and induced employment to existing cCounty resi-
dents. If we.assume 3, 10, 6, and 2 as the subtracted values (items
13, 14, 15 and 16), respectively, the net new indirect and induced
employment figure to existing residents will be 99 (item 17). Total
net new emploment for existing residents is shown (item 19) as 269
(the sum of items 9 and 17).

Any newgworkers (item 13) expected to move into the county as part
of the expanded indirect and induced employment can now be added back
to the 99 indirect and induced. employment of existing residents (item
17). Here we assumed a small number, 3. This summation yields the
. pnet new indirect and induced employment in the county - including both
existing and new residents of 102 (item 18). We can now add the net B
new direct and net new indirect/induced jobs to get the total net new °
jobs in the county (200 plus 102) or 302 in this example (item 10" plus
. item 18 equals item 20)-. ) ) :

Table 3. Demographic Impacts

The third table indicates the overall changes in local population
. that can be anticipated as a result of the new employment opportunities.
This information will be valuable later in estimating public sector
finances. Item 21 is a listing of the number of people in the study
area. The number of additional residents is yery simply estimated as
the yproduct of the new county resident workers multiplied by the aver-
age*household size. Table 2 shows the former number to be 33- (items

7
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5 and 13)'and household size is here estimated at 3.0; hence the
additional residents are estimated to be 99 (item 22).

Knowledge of the local housing situation is essential to properly
make the next estimate. The additional households, that is, families,
are assumed in this example to be identical with the new resident
workers. (The only exceptions would be if more than one dew worker
came from the same family.) The number of new housing units needed
to accommodate any influx of new workers depends on the availability’
of dwellings in the county. In this example, a very low vacancy rate
is assumed, and 25 new housing units will be required (item 24).

Additional public school enrollment is estimated very simply by
-multiplying the proportion of school age expected in the new popu-
lation by the/number of new residents expected, 0.20 times 99 equals
20 new schoo age children.

-~

Table 4. Local Business Sales

1

The information generated in Table 4 shows how the presence of
the new business will -affect sales of existing local enterprises.
This calculation begins witR the gross annual saleg made by the new
industry. That is assumed to be $30,000,000 in this le (from
item 3) and is termed "direct sales'" (item 26). 'The outplt or sales
multiplier from the computer model for the Bakery Products Sector of
Example County is 1.90; for every one dollar sold outside the county
by the plant, an addtional $0.90 of business activity is generated
within the county (item 27). This spin-off business is termed 'in-
direct and induced sales" and amounts to $27,000,000 in Example County
(item 28).

[~

Indirect and induced sales include three separate components. The
first involves the sales of materials and services to .the plant from
county businesses. Although the magnitude of these sales cannot be
determined directly using this method of analysis, it is revealed in
input-output models. The sgcond component of the ripple effect is
local sales to the aforementioned firms; i.e., all the local sales of
services and materials to those businesses dealing directly with the
new industry. These first two components are indirect sales. The final
aspect of local business stimulation are induced sales; the local
spending for the wole range of goods and services demanded b¥ hdouse-
holds earning new direct and indirect income.

1
Total local business purchases is the sum of dif;ct, indirect and
induced business activities and is $57,000,000 in this example (item
29).

Table 5. Personal lncome
]

revealed in Table 5. The value estimated is the total new per3onal

The effect of a new industry and new jobs on local incomg};s
income available to county residents.
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The estimation begins with the total payroll at the_plant. In

. the example, the direct employee payroll at the plant is given as

$3.0 million (item 30). This figure is then aucmented to reflect new
direct personal income; this being essentially wages and salaries plus
other employee compensatign excluding the employer's share of social
security contributions. The degree of employee fringe benefits can
vary substantially between firms. New direct personal income in this
example is assumed equal to payroll plus approximately 20 percent or
$3.6 million (item 31).

To derive the impact on county personal income, the previous
figure must now be reduced to reflect only those direct employees
living in Example County - both existing and new residents. One
hundred seventy or 56.7 percent of the mew workers %re existing
residents. They will receive an estimated $2,041,000 of the new direct
personal income (item 32). Two-thirds of the 300 direct employees,
200, are, or will be, county residents. Therefore, 66.7 percent of
the new direct personal income will accrue to residents - $2,400,000
1n the exampli (item 33).

Now the new indirect and induced personal income to *county resi-
dents is calculated, assuming an income multiplier o 1.80 (item 34).
One dollar of direct personal income to residents creates total income
in the county of $1.80. The estimate of indirect and induced income
is §1,920,000 (item 35). Total new personal income is the sum of
direct personal income to residents and indirect and induced personal
income to residents, $4,320,000 (item 36).

Table 6. Taxable Property Value

The final two tables address public sector impacts\of community
economic change; namely, what happens to local goffernmeny revenues and
expenditures. Table 6 presents the basic information or increased
(or decreased) property value.

- A change in taxable property value can be anticipated from the
new i1ndustrial development itself (item 38) and from new residential
construction built to house new county residents (item 39). These
changes 1n property value are shown for each major taxing authority

in this example, the county and the school district.  Please note tgﬁt
1n actuality, some of the new houses will’ very likely be constructe
within the boundaries of a city or town. This occurrence can be
easily accommodated by following the same procedures to estimate .
impacts for the city in Tables 6 and 7.

The property value of the new project may be known if it has
already been built and assessed. If not, the value of. the site,
building and equipment can be estimated. Estimates for residential
property values must be made based on average home values in the area.
Space 1s left in the table for increases in commercial (item 40) and
industrial (item 41) property value, if dny.

“




In this example, the taxable valke of the new property is assumed
to be $4,500,000. Twenty-five new dwelling units are anticipated. [The
taxable value of each home is estimaéd to be $50,000 or a total of
$1,250,000 (item 39). TQ;xéfore, total -additional property value will
be $5,700,000 for the school district. fHRi_\\ .

Table 7. Public Sector Impacts

The final table contains infbrmation on public sector revenuds
and receipts. Many simplified assumptions are required to generat
these estimates in a peg and pad approach (or for that matter, any
approach). ~ Capacity o:&(
average concepts are patticularly difficult. An analyst with some
experience in impact analysis can replace Table 7 with the comparable
table from Ken Clayton's computér model analysis.

Property tax revenue from the new development (item 45) and from .
any new housing units (item 46) is estimated by applying the current
millage rate to the property values from Table 6. The millage rates,
which are readily available, are assumed to be 5. 50' for the county
and 6.00 for the school district in this example. The annual tax
revenue from the new plant to the county is, therefore, $24,750 to the
county and $27,000 to the school district. Twenty-five new dwelling
units are added to the tax roll at a value of $45,000 ($50,000 less
an assumed $5,000 homestead exemption). These new houses yield $6,188
in annual property tax revenue to the county and $6 750 to the school
district. Thus, total property tax revenue to the county is $30,938
and $33,750 to the school district.

One way of estimating other annual revenue that accrues to a local
government is to estimate on a per capita basis and then multiply by
the number-of new county residents. These additional revenues may
come from user fees or state and federal revenue sharing. Many of
these sources are, to a degree, population based. Estimates of these
revenues can be based on local knowledge or by reference to state
summaries of local government financial data.

y Total additional annual revenue (item 49) is simply the sum of
new property tax revenue (item 47) and new "other" annual revenue
(item 48). In the example, other new revenue of $75 per capita for

‘99 new residents is expected in the county, so the total additional

revenue is $38,363 to the county. The school district receives shared
state and federal revenue of $325 per student for each of the 20
students or a total 'of $6,500. Thus, when added to the $33,705 of
property tax revenue, total revenue to the school district is ‘éxpected
to increase by $40,250 (item 49). ' .

New expenditures for local government are estimated in a parallel
manner. Any capital outlays for physical improvements related to the
new industry must be identified and appropriately amortized. Street
construction and extension of water and sewer lines are examples of
this.type of expenditure. Increased spending on fire and police

pital investment decisions and marginal versug

k]
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services or municipal refuse collection would also be entered here.
Identifying specific, separable cost items associated with the new
industry is very difficult. In this example, the total is assumed
to be $8,200 per year (itdm 50). -

To estimate additional governmental expendigures related to new
population, some per capita figures of government spending are neces-
sary. Marginal figures are desired, but average per capita expenses
are usually available. Per capita estimates may be available locally,
or they may usually be obtained from a government source on state and
local government finance. These publications usually provide expendi-
tures and revenues for units of logal government. In Florida, the
following seven categories are utilized in the reporting of local
government expenditures: (1) public safety, (2) human services, (3)
culture and recreation, (4) physical environment, (5) economic .
environment, (6) transportation and (7) general government services.

A previous assumption placed additional county population at 99 (item
12). Assumed per capita expenditures for county services total $190;
therefore, new population-related expenditures are an estimated
$18,810 (item 50). Assume that per capita student expenditure for
each of the anticipated 20 new students is $1,650 or a total of $33,000
(item 51 and also item 52). .

(.
-,

o

Total additional annual expenditures is the sum of the new amor-
tized capital and/or operations outlays for the plant and for addi-

_ tional population. In this case, that figure is $27,010. The differ-
ence between total new revenue and total new expenditures is the net
surplus or deficit; an $11,353 surplus occurs in the county's annual

finances and $7,250 surplus is shown for the school district.

This discussion of Table 7 has centered only on county govern-
ment. The same process should be followed for city government, the
school district and special districts. The final entry for all
categories is the_;xisting tax rate in each jurisdiction.

w .
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Table 1. Description of Development /
Item Number Item Description Item
1. Location of new industry Example County, Florida
2. Type of new industry Baker Products (SIC 1418)
3.

Annual Sales of new industry $30,000,000

T

Table 2. Employment Impacts

Item Number -~ Item Description .. Employment*
4, . New direct employment at the plant « 300
5. . Jobs filled by outside people moving

into the community (new residents) 30
6. Jobs filled by in-commuters 70
7. Jobs filled by community residents N
. who formerly were out-commuters - 25
8. _ . Jobs filled by resident workers whose
previous position in the community
T is not.refilled 5
9. Direct jobs—filled by existing community
AN residents (item 4 less items 5, 6, (7
and 8) 170
100 Net dew direct employment to existing and
new xesidents (item 5 plus item 9) 200
11. Indirect and induced employment multipltier
(1.00 less total direct, indirect,
and induced employment multiplier) 0.60
12. Indirect and induced employment (item 10 .
VAR *  multiplied by item 11) 120
13. Jobs filled by outside people moving
' into the community (new res1dents) . 3
14. Jobs filled by in-commuters 10
15. Jobs filled by community residents who
were formerly out1céqguters 6
16. Jobs ftlled by resident Workers whose '
previous position in the community is
not refilled 2
17. ©- Indicect and induced jobs filled by exist-
_ing community residents (1tem 12 less
"items 13, 14, 15, and 16) ° N 99
18. Net new indirect and induced employment
to existing and new residents (item
13 plus item 17) 120

70
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Table 2. Employment Impacts (continued) AN
Item Number Item Descriptio? Employment*
19. Total (direct, indirect angd induced),net . '
: new employment to existing community
residents (item 9 plus item 17) 269

20. Total (direct, iddirect and induced) net
' new employment to existing and new com-
munity residials (item 10 plus item 18) 802

R

h)
*Employment definitions
Direct: Employment in the new industry.
Indirect: Additional employment in existing industries due to
‘ output demands by new industry. .
Induced: Additional employment to existing industries due to
output demands by new residents.

5
'
* Ii' - .
. .

Table 3: Demographic Impacts //
. . « . * N
Item' Number Item;Descfigiion . . . " Number
. * \
‘ o Residents . : #~
21. Existing . 10,500 .
22. Additional - 99 S
Households )

23. Additional households 33

24, Additional housing units 25
- Publit School Earollment :

25. Additional - . 20 -
*Additional residents are estimated as the product of item 5 plus item ‘.

9 times average household size.

Additional households are assumed_to be the same as the number of new
workers' (item 5 plus item 9). -

Additional housing units are an estimate based on knowledge of the
local housing situation. '

Additional public school enrollment is estimated as the praduct of
additional residents and the percentage expected to be of -s¢hool
age. , .

N
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Table 4. Private Sector Impacts: Local Business Sales

—— -
Item Number Item Description Sales
26. Direct sales from plant , $30,000,000
27. s Indirect & induced sales (output)
{ multiplier (sales multiplier . . )
less 1.00) 0.90
- 28. ' Indirect & induced business sales
in the community 27,000,000
29, Total sales increase in the community $57,000,000

- -
N

Table 5. Private Sector Impacts: Personal Income

Item Number Item Description &
30. Payroll at the plant (direct)
31. New direct personal income . - 3
32. New direct personal jncome to
existing residents 2,041,000
33. New direct personal jhcome to °
residents’ A 2,4065000
34. Indirect & induced income -
multiplier 0.80
35. Indirect & inducedy ° ‘ 1,920,000 .
36. Total new personal income in the . .

community 4,320,000

*Personal income is a specific income concept from the national accoun-
ing scheme. In this case, personal income is essentially wages and
salaries plus other employee compensation less the employer's share of
social security contributions (assumed to be payroll plus 20 percent).
New direct personal income to existing residents ig=the community is
the proportion of the payroll to existing residents (item 9 divided
by item 4) times new direct personal income (56,770 times $3.6 million):
Total new personal income is the sum of new personal income to region
residents plus indirect and induced income generated in the region.

7 . *
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TgbTe 6. Taxable Property Value /
Item Item . ) City County Schodl
Number Description Government Government District
------------- Dollars============-
Additional Property Value
38. New development 1,250,000 4,500,000
39. Residential 1,250,000 1,250,000
40. 7 Commercial
41. Industrial ’ . .
42. Total Additional 5,700,000 5,700,000
Table 7. Public Sector Impacts: Annual Revenues and Expenditures
Item Item ' City . County School
Number Description : Government Government District
’)\\ ------------- Dollars============- o
Revenue - ) T
Property tax revenue
45. New development i 24,750 27,000
46. New residential 6,188 6,750
47. Total . . 30,938 33,750
48. g;her annual revenue ‘ 7,525 6,500
49. otal aqpitional annual revenue 38,363 40,250
€xpenditure .. , . BN
50. New plant T 8,200, 0
51. New population * . ’ 18,810 33,000
52. Tqtal additional annual . - ' ‘
expenditure ‘ 27,010 33,000
53. Net surplus (deficit)- . 11,353 7,250
54. Property tax millage** o ’ . T =
Existing rate - A 5.50 - 6.00

e >

*Value of residential property is net of $5,bOO Homestead Exemﬁtion.

**Per $1,000 assessed valuation. ~
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POLICY SIMULATION WITH THE
SOUTH CAROLINA IMPACT MODE}I

Mark S. Henry
, - Clemson University ) o) .
kY
Introduction *
-,

Although many planners in nonmetropolitan areas of the United States
are aware of the remewed growth in their communities, it gould hardly be
surprising if they were unprepared for developing plahs/to mitigate
growth pains. After all, trends persisting until thg Marly 1970s gave ’
every indication that they should instead be devisiﬁg strategies to
combat the problems associated with population Iss in their communities.
However, growth is now a fact of life in many.rural communities, esp+
ecially.in the South and West. For many years, tHis was the major goal '
of community leaders. Now that it has arrived, growth must be managed
well to maintain the amenities of rural areas that are an important

. -source of that growth. The purpose of this article is to describe the
results that can be obtained from a model developed at Clemson and
.+ available for use by local officials and\planners in South Carolina.

«

~

What Fiscal Impact Models Do

o

Most fiscal impact models essentfally assume that a firm has made
a decision to locate in a particular area. Given the number of employees,
capital investment, assumptions.about the so ioeconomic characteristics
of the new workers, and assumptions abogL.tﬁg spatial allocation of the’
new labor force, then local output, incomj( employment, and fiscal

.

impacts are calculated (See Figure 1).

The South Carolina fiscal impact model is computerized and thus .
results from the model are easily obtained within a day's time. How-

ever, careful consideration must be given to the required input data. 3
Accordingly, the South Carolina impact model works best when local e
officials and planners work with researchers at Clemson for a few days ’
to prepare the data concerning local government operating costs for X

their community".

. . )

Why Fiscal Impact Analysis Is Yeeded

Officials in both declining and rapidly growing areas must make

. decisiops on new and replacement investments to maintain the desired - -
levels of capital stock of sewers, water, roads, schools, etc. Their
decisions are based on their perceptions of the future needs of their
communities. These perceptions in turn depend on their assessment of
economic-demographic change in the area. Because of the long-tefm.
financing arrangements for public sector capital, the decisions that they
make in a given year will result in a long-term financial burden for -~
the community. Thus, local decision makers must make a concerted effort
to estimate economic-dibogggphic c¢hanges in thejir C9mmunity accurately.

FRIC . - ‘ S
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Policy Simulation with the South Carolipa Impact Model ‘
J
. - Through simulation, location of a new plant can be assumed to be,
either in or outside the city limits. Local knowledge of available

housing can be used to eskimate residential location patterns for

immigrants. The resulting revenue and expenditure patterns can then be
"devised to manage growth. . ' |
A Case Study : 1

4

Our case study“involves the hypothetical location of a paper

products firm in Johnsonville, South Carolina, a rural community of r
1500 people. The Johnsonville city planner provided per capita expegmdi-
ture for various public services. He estimated that no,new.capital )
expenditures would be needed and assumed that the new plant would locate
in the city limits. The plant would have annual sales of $15,000,000

and directly employ 250 new workers. It was assumed that one-half of

the inmigrating direct workers would ii7ide in the city and one-half in
thegéounty but outside the city. '

-t ®

Annual public sector economic impacts associated with the new paper
manufacturer plant are prgsented in Figure 2.* Zero values occur in
those categories which arg not pertinent (e.g., the city of Johnsonville
does not imcur any cost for public welfare). For Case 1 (no new capital
expenditures and firm location in the city) 'total additional annual
revenue of $59,000, $15,000 and $189,900 are generated, respectively,
for the city, county, and school district, if the new plant logated in \
Johnsonville. Given the expected total additional annual expenditure,
a fiscal NET SURPLUS is projected for the city, county, and school '
district. If this surplus (or deficit) is extended to all property
owners in the respective jurisdictions it would result in a millage
decrease of $15.03 per $1000 of assessed valuation in the city, a .002
decrease in the county millage, and a .63 decrease in the school-district
property tax millage. Alteritatively, taxes could be kept at current
rates in the city and a subsidy equal to the net surplus could be used
to attract the new plant to the city itself.

Figure 3 presents the summary estimates from the following $cenarios
while assuming that 50 percent of the new direct employees and their
fanmilies live in the city:

Case 1. The driginal assumptions described above. .

[y
K3

*Note that the private sectof, population and employment impacts
are also rountinely found duting a model run. These results.are not
listed here to conserve space. For a full report see South Carolina
Impact Model: User's Guide by M. Henry, et al., (Department of
Agricultural Economics, C‘fmson University, Clemson, SC 29631).
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Case 2. Let the plant locate jin the couhty but outside the, city.
Case 3. Assume city public capital is at éapaciEyhfor water,
~ - sewer and education and the firm 1ocates in the ‘city
i : as descrLbed in (1).
. Case 4. Asspme (3) but let the {irm locate in the county.

¢

4

.well "as providing for
' all immigrants whether the? aré€ cit

.~ By comparing the results in Figure 3, the value of ‘'simulation with
the fiscal impact model is revealed, Assum1ng that no added public
capital will be necessary, the 1ocat10n of the firm eithdr in or. 6ut of
the city 1im:!i results in the city moving from the position.in Case 1 °
of a potentidl de¢rease of 14 mills to the Case 3 result of a millage
_increase of 2.59, all else the same. .
Further, if it turns out that new pub11c capital must be purchased,
then.the city (if it chooses to finance the new capital thrpugh tax
levies) will have to raise the m111age rate. If-the firm locates in
the c1ty, millage would have to increase by about 4 mills while an out-
of-city location implies a city millage increase of over 21 mills. The:
difference in the mlllage rate yields an estimate of the cost to current
city residents of subsi new capital for "new city residents as
g revenues to provide services for
sidents (and tax payers) Yr not.

ore Op&ral

.

The community leader could attempt to he new firm to’locate
'in the city by demonstratlng the benefits of the public services it
offers_relative to a couhty location. This obviously would benefit the
city residents in either Case 1 or Case 3. Nonptoperty tax sources of
local revenues might be explored either by a new tax base (sales, incomeg
etc.) or-by appealing for more intergovernmerftal ai@ (EPA grants, etc.).
Knog}edge of expected impacts from growth would enhance the ability of
a small city to compete effectively for grants-in-aid. M, any case,
the ab111ty to assess the impact’ bf a new plant in a rura] community
before the plant is built is a powerful "tool “for managlngﬁcommunlt
growth <
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Figure 1

]

’

Basic Components of the S.C. Imp'act Model, Version 1.1
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Figure 2. Economic Growth Impact Analysis: Public Sector Impacts.

City County School
----------- Dollars======-===t-
Revenue ‘ .
Property Tax Revenue* _
New Development ‘ 17325. 0. 36225.
Residential 71364. 9485. 23208.
Commercial 166. 189. 463.
Industrial 1469. 0. " 30719.
Total N 26324. 9674. . 90615.
Public Service Charge 28730. 326. -
Intergovernmental . -
Federal 2245. 4285. 25196.
State 2511. 1223. 74073, ",
Local ’ ) 0. 0. 0.
Total 4756 . 5508. 99269.
+ Extra Annual Revenie ' 0. 0. 0.
Total Additional Annual Revenue 59809.  15508. 189884,
Expenditure
Operating
General Government 2152. 4596. -
. Police ) 6667. 1851. -
‘ Fire 898. 32. -
Other Public Safety 121. 111. -
St@eets & Highways 0. 1877. . -
Parks, recreation & Nat. Res. .0. 418. -
Health & Hospital -0 392, 1176. . -
Public Welfare 0. 6240. -
. Refuse & Trash . 4707. 799. - -
Sewage , ‘ 17223. 0. -
Utilities 10049. 0. -
Misc. Expenditures 1046. 591. -~ -
Total Operating Expgnditures 43254, 15692. 142548.
Capital Outlay ' 0. 0. 0.
Annual Debt Service Q0. 0. 0.
) . Extra Annual-Expenditures - - 0. 0. 0.
Total Addition Annual Expenditures 43254, 15692. 142548,
P Net Surplus (Deficit) N 16555. -184. 47336.
Property Tax Millage** E
Existing Rate 550000 47.0068 115.0000
All Property Differential ~14.041€{\;\?.002 -0.6?58 A

. *Value of industrial property is exempt from’cduﬁby property taxes.
**Per $1000 assessed valuation. -

o
<
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Figure 3. Simulation Results for Johnsonville, South Carolina. Fiscal
Impact Analysis: 50 Percent New Residents in City.
Case 1 Case 2 Gase 3 Case 4
Change in Revenue:
City $59,139  $28,398 $59,139  $28,398
County . 15,508 15,508 15,508 15,508
School District . 189,884 189,884 139,884 189,884
) ,
Change in Expenditure:
City 42,644 30,444 63,896 45,616
County ’ ' 15,692 15,692 16,215 16,215
School District 142,548 142,548 171,859 171,859
Net Surplus: v
City ) 16,494 -2,046 -4,758 -17,218
County -184 -184 -706 =706
School District ’ /47,336 47,336 18,025 18,025
Property Tax Millage: s
Existing . )
Lity ) 55 ‘ 55 55 55
_ Cqunty 47 47 47 47
School District 115 < 115 . 115 ° 115
All Property ' ’
Differential: -
City " -14.03- - +2.59 +4.05 +21.84
County « *- -.002 +.002 +.009 +.009
School District . =.63 -.63 -.238 -.238
% t { x
.S
| .
‘s ) 4\‘
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THE TEXAS ASSESSMENT MODELING SYSTEM (TAMS):
A METHODOLOGY FOR PROJECTING
SOCIOECONOMIC IMPACTS OF LIGNITE
DEVELOPMENT IN RURAL TEXAS J

~ Lonnie L. Jones and Steve Murdock*
Texas A&M University

Lignite development is becoming of increasjing importance to the
State of Texas. As other emergy resources are exhausted and as energy
prices increase, Texas lignite is expected to provide an increasingly
larger proportion of the state's energy‘needs, particulagly in the gen-
eration of electricity. The state's lignite resources are estimated to
consist of 12.2 billion tons of strippahle lignite (Kaiser, 1978) in
addition to over 100 billion tons of defp basin lignite (Governor's ,
Energy. Advisory Council, 1974). Texas' lignitesproduction has increased !
from 2 million tons in 1970 to 15 million tons in 1977 (Kaiser, 1978).
Total production is expected to exceed 50 million tons per year by 1985
(Kaiser,, 1978) and a number of latge scale power projects are projected
for construction in the next few years. '® . -~

The impacts of these developments are likely to occur primarily fh
rural areas and are expected to affect many relatively small communities
(Murdock, et al., 1979a). The communities are likely to experience a
large number of changes as a result of lignite development. These may
include such long-desired changes as increases in business activity, tax
revenues, employment and population; but also less desirable changes such
as increases in publie service demands and costs, increased traffic ‘and
congestion, changes in air and water quality, increased jlevels)of crime,
and an altered way of life for many community residents.\ Whefher the
changes provide largely opportunities or problems for rura
depends to a large extent on whether they have been accurately antici-
pated by local public and private officials. To effectively plan for
the socioeconomic impacts of such developments, these officials must
have answers to such quéstions as: (1) How many new jobs will be created
as a result of the development?; (2) How many people will come to my
community as a result of the development?; (3) How many new housing

its and what types of units will these new persons desire?; (4) What
re the types of services most likely to be negatively and positively
mpacted by such a development?; (5) What level of new revenues and
xpenditures are likely to be created by such developments and wiggr
ublic revenues equal the public costs resulting from such a deveIdp-
ent?; and (6) How will such a development affect the way of life and
he quality of life in my compunity? )

-~

*Professor, Department of AgricultuMgpl Economics and Professor and
Head, Department of Rural Sociology, Texas A&M University. Technical
article Number TA18003 of the Texas Agricultural Experiment Station,
Texas A&M University, College Station, Texas. .
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The purpose of this paper is to describe the method by which infor-
mation needed to addfsys these questichs is being provided to local
leaders 1n the areas™of Texas being impacted by large lignite develop-
ments. First, a brief description of the dimensions that must be
addressed when attempting to project socioeconomic impacts is presented.
Then, a computerized socioeconomic impact projection systeh developed
by researchers in the Department of Agricultural Economics and Rural
Sociology at Texas A&M University, the Texas Assessment Modeling System
(TAMS), which seeks to provide projections that address the major
socioeconomic issues in impacted areas is described. ’

Dimensions in Socioeconomic Impact Projections

The nature of the socioeconomic impacts likely to occur in a rural
area as the result of a lignite development, such as the construction
"and operation of a coal-fired electric generating facility, are largely
the product of the idteraction of three general factors: (1) those
related to the characteristics of the project; (2) those related to the
baselinge characteristics of the area; and,(3) those,related to the
characteristics of the new workers that move to rural areas as a result
of such developments. Lignite developments tend to be quite large
relative to most other rural 'industrial developments and the socio-
economic ‘impacts are generally spread over several communities within
the impact area.

Hence, the type of project (coal mine, lignite-fired electric gen-
erating facility, imported coal-fired electric generating facility,
etc.), the exact geographical location of the project, the number of

*  workers required by the project,in both its construction and operational
phases, the length of the construction and opertional phases of the
project, the expected expenditures of the facility within the local area,
and the developer's policy toward hiring and training local persons
will all affect the magnitude .of impaets on an individual community.

) Thus, projects that are close to a community, that require large work
’ forces for both constTuction and operational phases, that have expedited 7
construction schedules, that expend a large part of project costs in the
local area, and that hire predominantly non-local persons atre likely to
! have larger impacts (botH positive and negative) for a community than
) rojects farther away and lacking these characteristics. Impact pro-
{, jection methodologies must take into account such key projection
characteristics as: (1) location; (2) work force size during various
project phases; (3) length of project phases; (4) level of project

expend{iures in the local area.

' InVaddition, projett impacts are affected by a number of impact
area characteristics. These characteristics include the number

of local persons with the necessary skills that are available to take
project-related employment, the level of development of the area's .
services and businesses, the prevailing revenues, expenditures and other

N .
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fiscal patterns in potential settlement areas and the range of alter-
native settlement areas. In general, the large the number of local
workers available for employment in the area, the smaller the number of
new (non-local) workers needed and the less dramatic the magnitude of
impact. Also, the greater the level of development of local gervices
and the more positive the area's fiscal picture, the more able the area
is to absorb impacts. Finally, the greater the number of alternative
settilement sites for new workers, the less likely impacts are to be
c2p§t§tratéa-3r extensive at any one site. Impact projection models
mst asses: (1) the likely level of local employment at the project;
(2) the level of present services and fiscal bases; (3) the likely over-
all attractiveness of logal settlemeng.areas. |
Finally, the characteristics of those non-local- workers that move,
to impact areas must be taken into account. The family size and other
characteristics (demographic characteristics) of these workers, their
settlement preferences, perspectives, and service preferences and |
requirements will affect the magnitude, location and types of impacts.’ -
Impact projections must assess: (1) non-local worker characteristics
(including those of their families); (2) non-local worker settlement
patterns; (3) non-local worker service preferences, demands, and
requirements. ‘

Only if the characteristics of the project, the area, and new
workers are correctly estimated and correctly interrelated will projec-
tions of impacts accurately reflect the actual impacts. Clearly, the .
range of dimensions that must be examined in socioeconomic impacts is )
extensive, and the task of projecting such impacts is a challenging one.
Only with such projections, however, can the planning needs of private
and public decisionmakers be satisfied. )

>

The Texas Assessment Modeling System-

Prior to the development of the Texas Assessment' Modeling System
(TAMS), there existed no comprehensive methodology for providing infor-
mation that.could address the various dimensions of socioeconomic impact
associated with large scale lignite developments in a timely, flexible
and accessible manner. A thorough review of models used in socio-
economic impact analysis led to the conclusion that among the most widely -
used and sophisticated of such medels were the North Dakota Regional ‘
Environmental Assessment Program's Red I and Red II Models (Markusen,
1978). These models have been widely used by state and local private
and public decisionmakers in North Dakota for several years.

\

Given the characteristics of the North Dakota model and its proven
utility, pesearchers at Texas A&M determined that its adaptation to the
Texas lignite area would provide a useful assessment tool for the State
of Texas. This model was adapted to the lignite area of East Texas .
during 1978 and 1979 under sponsorship from the Center for Energy and
Mineral Resources, the Texas Agricultural Experiment Sation, and tée

a . . ; t ' ; \/
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Texas Agricultural Extension Service. It is fully operational and
available for use within a 53 county area for assessing the socioc-
economic impacts of a variety of lignite-related developments. Its
characteristics are described below and a more detailed description is
available in sources available on request from the authors (Murdock,
et al., 1979b, and 1979c).

The Texas Assessment Modeling System (TAMS) is based on -an exten-
sive local area data base, provides rapid turnaround time, allows the
user to examine the implications of numerous alternative scenarios with
relative ease, and provides projections at a variety of geographical
levels for each year during a project's development. TAMS addresses
each of the major socioeconomic. dimensions described above and is
currently being expanded to include an environmental module to examine
effects on air and water quality and land use. Finally, it‘is organized
irf an administrative structure that insures direct and continuous inter-
action between users and model developers.

The Texas Assessment Madeling System is a fully computerized inter-
active socioeconomic projection system. It provides projections of '
economic, demographic, public service and fiscal conditions for each
county, each city, and each school district in a designated impact
region for a 25-year planning horizon. It is presently available for
use in a 53 county area in East Texas (sge Figure 1). The model can
project impacts in a large number of socioeconomic dimensions, for each
of the six regions, 53-counties and over 300 cities and school districts
in the project area, and can do so while providing the user with a large
number of directly alterable parameters and reporting options.

.

Model Structure

.

The model's structure is composed of six basic components:

1. An Economic Input-Output Moduie

2. A Cohort-Survival Demographic,Module
;3. An Economic-Demogtaphic Interface Module
4. A Residential Allocation Module

5. A Service Requirements Module

6. A Fiscal Impact Module

S

A generalized flow diagram of the model is presented in Figure 2.

4
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As indicated in Figure 2, the economic module is used to estimate
the level of business activity for each economic sector required to
satisfy a specified level of sales to final demand. Employment require-
ments by sector and development phase are then derived from-the estimates
of business actvity. The demographic module provides projections of
population by age and sex and an estimate of the available labor force.
The interface component links the projections of required employment °
from the economic module with the projections of available employment
from the demographic module to determine the level of employment needs
that can be met by the indigenous population and those that must be met
by the inmigration of new workers. The residential allocation module
estimates the settlement patterns of new workers and their families and
the service requirements module provides projections of the increased
service needs associated with population growth. The fiscal impact
module provides projections of the expected changes in public sector
costs and revenues resulting from the economic and demographic changes.
The various modules operate differentially at the regipnal, county,
and municipal levels.

.
[y

Model Outputs . '

Outputs are available as selected by the individual user at the
regional; county, and municipal levels for each year dur1ng\Phe prOJect
period and include:

1. Business act1v1ty (summatlon of bus1ness and 1nd&\\ry sales) :

2. Personal ipcome (total)

3. Emplbymént‘by type (non-project and project-fblated typeg)

* .
. .

T Population -(total) . ”
5. Population by age and sex -

6. Housxng -demand by type (s1ngle fam11y, mobile home, multlple
family and otheyy—

l;‘ -

7. School enrollments by grade level:
Y 3 ‘
8. Criminal justice services.requirements (number of po%&cemen
. required offenses, etc. ) . - .
9. Medital serv1ce requ1rements ¢number of doctors, hosp1ta1
' ‘'beds, etc.) . S . -
[ ~ x K
10. Ppblié sector costs by type of service
> ) B ) '.." : ) {
11. Public sector revenues by revenue source.

12. Net fiscal baiaﬁée; o

%

.
ey

-
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Reporting Options ' '

.

The model provides several user reporting options. Among the

reports than can be selected are:

1.

g

10.

-11.

Regional Economic Activity Report: Provides information on

regional levels of business activity and personal income and
numeric and percentage change in these from year to year for
baseline and project-related impacts. .

County Employment Summary Report: Provides information on .
county employment. for baseline agricultural and non-agri- CS

cultyral employment and project-related energy and pon-energy

operational, construction and indirect employment types and
numeric and percentage changes in. these from year to year.

Municipal Employment Summary Report: 'Identiéal to County
Employment Summary, but provides data for each municipality.

Regional Population Summary Report: Provides data on total
population and employment by type (see County Employment '
Report) .and numerilc and percenEggg,tﬁ%nges in each from

year to year. ] .

. County Populaffgn'Su@méry Report: Identical to the regional

report, but data ar€ provided for each county.

Muhicipal Population Summary Report: Identical to the regional
report,- but data are provided for municipalities.

quuiation by Age and Sex Report: ProQ&des data on population
by single or 5 year age groups for males and females (for
counties only). ~ : . °

-

Housing Report: Provides data on number of single family,
multiple family, mobile home and other housing units required.
School Enrollment ﬁeport; Provides data on primary and
secondary school enrollment (available for counties and school,
districts). . . ' ‘ _—

. Criminal Justice Report:’ Provides data on total offenses,-

crimes by,type -(violent, property, juvenile, other), numhgr"
of new officers and police vehicles required (for regions

only). C y

Medical Services Report: Provides data on number of ph}sician

visits, number of persons hospitalized, number of patient~days,
number of doctors required, number of hospital beds required
(for regions only). o T r ]

3

. . .
'
- N .
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' , ’ . . . » .
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12. tounty Fiscal Impact Report: Provides data on public sector
* costs, revenues and net fiscal balances (in dollars).

[ 3

13. Mﬁnicipal Fiscal Impact Report: Identical to county report ig'
o only fiscal var1ab1es are for mun1c1pa11t1es )

14. School Fiscal Impact Report: Identical to county report
only fiscal variables are for school districts.

User-Alterable Parameters \\i.,\"“-.\\- ‘ /'

. ...The_ yser may also alter several key model parameters if so des1red
These include: .

1. the lzg;on of interest

2. projéction period (range of years)

. A O
3. projects of interest
8
4. for each project
a. project location ' b

b. construction start data
5. gravity powers (for population distribution)
6. unallocated labor pool values C s

7. community attractiveness

. * -
8. birthfate (1.8, 2.1 or 2.5) t.
9. inflation rate . ; o ' .
*»10. sales and use tax rates ¥ .
- The model thus provides a wide range of outputs, rYeporting forms ‘ ‘ N

»

and user- alterable varlables Ag such, it provides a highly flexible

. ; .
planning mechanism. )
- h . B
-

Model Administration and Use .8

-

Projectioxs from the model can be obtained by any private or public
entity in the State of Texas. Manuals* describing model use are avail- .
able from the Center for Energy and Mineral Risources, the Departments
of Rural Sociology or Agricultural Economics in the Texdd Agricultural
Experiment Station and the Community Development Program'in the Texas
Agricultural Extension Service. .

4 - . 5 : )

: N o - ‘ .
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In general, two modes of use are provided. The user can choose to
use any of several general types of projects already included in the

. model and assess the general effects that such a project would have in-

their area or one can use the model to assess the impacts of a specific
project. In either type of use, members of the model development team
are availble to work with the user in specifying the type of model runs
desired.

Costs for using the model include only costs for data set up and
computer processing time, but in most cases, these costs are relatively
low compared toialternative means of obtaining such impact -projections.
In all cases, Texas A&M retains the right to make public all model
results deemed significant for publjic use and essential for public
decisionmaking.

The model developers at Texas ASM have found that the Texas Assess-
ment Modeling System has proven to be a useful tool for, state and local
decisionmakers. Plans to extend the geograph1ca1 coverage area of the
model and its projection capab111t1es are in progress and several
entities are presently using the model's results to determine public
facility impacts. . -

~
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Figure 2. DATA AND OUTPUT FLOWS OF TEXAS
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A USER-ORIENTED COMPUTERIZED FISCAL IMPACT MODEL - ‘ ¢

Lonnie L. Jones and Mike D. Woads* . /
Texas A& University :

Small towns and rural communities often promote industrial develop-
ment as a means of strengthening their local economy. » Attracting a new
industry or expansion of an existing industry creates new employment
opportunity and raises local income levels. The local tax base may be
strengthened, and improvement in the town's net fiscal position is often
cited as a major advantage of a new industry (Reinschmiedt, et al.

1978). However, statistics predented in support of 1ndustr1a112aton
may reveal only the gross benefits of industrial developmént in terms
of total numbers of employees, total payroll, _grouss value of output,
and similar aggregate data. .

Towns and cities may overstate indystrial benefits and understate
added tostg for several reasons. These include: (1) some of the plant's
Ppayroll leaks out of the community through commuters; (2) multiplier ‘
‘effects are smaller than exgpected because residents tend to consume
.‘outs1de the communlty, (3) local government is'unablé to convert ’ vy
economic growth into tax revenues by giving too many concessions to new
industry; and (4) incredsed demand for comminity services (thus =
increased cqsts) are not fully considered. Hence, negative fiscdl
. impacts may be underestimated. i
In the past several years much effort has been devngd to develop-
ing impact models for estimating internalized benefits and costs from
the location of industry within or near a rural community (Clayton and
Whittington, 1977, Shaffer and Tweeten, 1972). This type of Model is
one form of impact assessment tool used by community planners to antici-
pate growth and needs for the future (Ruuyan, 1977). The industrial
, impact model presented herein is a partial budget tool analyzing the
first full year of plant operation. Impacts are measured in terms of
net dollars gained’or lost. The f1sc?l implications of economic
development are an important source o planning information. The
purposes of this paper are to list important issues in fiscal impact o~
planning and to report’on experiences with the model used as a planning ' -
tool. R A , L .

ot

) : .
*Professor, Depattment of Agricultural Economics, Texas A&M
University and Extension Community Services Specialist, Texas
Agricultural Extension Service. Technical Article Number TA18012, ”, .
Texas Agricultural Experiment Station, Texas A&M University, College
Station, TX. .
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Overview of Industrial Impatt Model

v_- ) , N v N
,// Most of the data' required for this analysis is requested from local

sources to utilize as much community-specific information as possible.
Where local information is not available, thesmodel resorts to internal
"default" coefficients previously estimated from industrial impact
research,in TeXas (Reinschmiedt, 1976). M The model is similar to earlier
~work developed by Shaffer and Tweeten in Oklahompd (1972). However,
county impacts are included, and the model is computer1zed fer use by
rural Texas communities. By using a computer to estimate the impacts,
efficient and timely results can be provided when the model is needed,

" and repeated runs can be ‘made at low cost baSed on different assumptions.

The model'§ gharacteristics and an example application are discussed in
the remajindtr of this ppper and a more detailed-description is avail-

‘able from the authors .

The model, provides impact estimates specifically'for the local area
requesting the informatjon. Hence, estimated benefits and costs for .
each sector *are discounted for leakages from the local area to other
areas. Such leakages occur for both primary and secondary benefits as
a result of such factors as: (1) income losses through social security
payments, (2) wages and salaries paid to in-commuters, {3) consumer
expenditures made in areas other than the local community, and (4)
plant purchases of inputs from outside the community.

Income multipliers are used to estimate all of ‘the secondary
benefits and costs resulting from initial investments by industries in
the study communities. Regional input-output multipflliers were modified,
using information from survey data, by adJustlng indirect and direct
effects to reflect that proportion of regional impact/ that is retained
with the host study area (Grubb, et al., 1972). Twenty-two separate
income multipliers, each relating to a speC1f1c industry type, are
included within the model.

All fiscal estimates ape annualized and based on. the first year of
full employment operation of the industrial plant. Discounting equations
are utilized to amortize investments made by various sectors that extend
over a period of years. Cy

-

Estimated Costs and Benefits

The marginal benefits and costs from a new industry are estimated
for the private, municipal government, school district, and county
government sectors of the local area economy. Direct, indirect, ar(d
igduced effects are esfimated for both benefits and costs to determine
the net economic impagt on each seqtor. As an example the value of each
estimate discussed below is derived from an application of the model to
estimate impact of a proposed uranium plant near a South Texas town.of
about 8,000 in popujation. These results are presented in Tables 1-5.
All values are in 1980 dollars. . )

’ o/
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Private Sector , vl

LY
An estimate of total plant wages and salaries paid during the first

year of full employmert operation of the plant are obtained from industry
officials. Total direct benmefits to the local community aré estimated
subtracting out social security and federal income tax payments and then
discounting total disposable income by the ,propensity of employees to
spend within the local community and by ;hé percentage of income paid
to employees who reside outside the study area. -The direct private
benefits are low for this example becalise of a high percentage of .,
.employees who will be commuting outside the area. The nature of the
,industry under study requires a specialized labor force, and several
large cities are within reasonable driving distance of the project.
Indirect and induced income benefits are estimated through Lhe use of
the sector multiplier. . "

"Private sector direct costs include the values of location incen-
tives provided by the sector, income losses from plant employees whose
previous jobs went unrefilled, or reduced income flows to the community
if employees had previously received public assistance payments
(Shaffer and Tweeten, 1972). Indirect and induced private sector costs .
are estimated as the product of total direct costs times a commumity - .
income multiplier of 1.55. 'Private sector net gain or loss is the .
difference between total private sector benefits and total private

\\(§eqsor costs.{
y o

)ﬁgnicipal Sector . *

Estimated Benefits: Benefits ‘accruing to the municipal gove;ament
inclide: (1) property tax revenues from. the industry and new residents,
(2) sales tax revenues resulting from the plant payroll, and (3)
municipal service revenues from increased economic activity. Property
values already on the tax rolls do not represent a gain in the tax base
of the community. Likewise, the only property tax revenues generated
by the plants that move into existing buildings are from plant equipment
and personal property. Municipal property taxes are estimated as the
products of the municipal tax rate times the value of plant investments
and the estimated investment?/in new homes resulting from the devélop-

* ment. . o
4 .

While property taxes represent a significant portion of the new J
industry's impact on municipal government, other tax revenues and
cdharges are also important. Income subject to sales_tax is estimated
by multiplying the cgmmunity's internalized income b?\the proportion
*  which is subject to Rales taxes. Based on the Bureau of Labor Statistics
Consumer survey, 35 percent &f an individual's disposable) income is
assumed to be spent on items generating sales tax revenue. This figure
is multiplied by the local 1 percent sales tax rate to detcrmﬁne\the
tax revenue generated. ’

»

.




3

&

.
- [RY

- ] : : %
/ " * K “ {
N .b . -

98 B S l
Utility service fees paid to mumicipally owned utilities are est1-

mated for both the newly established plant and residences. -Ia most

cases utility revenues make up the bulk of municipal benefits. Other ' ]

reyenues are estimated from historic per capita revenue times the esti- .

mated number of new residents. . '

Loeal government benefits include the multiplier'effect related to

-the increased level of.direct income. To estimate these multiplier . |

" effects, the respective revenue -categories of the municipal budget are

expressed on a per dollar of, community personal income basis. Indirect
and induced budget effeefs are calculated by multiplying these figures
by the.total indirect and induced income from the new development.

. . )

Estimated Cpsts: Costs to the municipal government include: (1)
cost of utilities to the plant and to new residents, (2) cost’df
municipal services, (3) cost of services consumed by in-commuters, {4)
location incentives or subs1d1esc/;tended to industry, and (5) 1nd1rect

and induced expenditures from increased demand on public services.
¥

The municipally owned and operated utilities incur costs for
supp1y1ng services to the new plant and rtew residents, Also, municipal
government incurs expenses for police, fire protection, street mainten-
ance, utilities, awd other cify services. To estimate the costg of
these services to new residents, community budget expenditures iesgh-
utility expenditures are expressed as a per capita cost coefficient. .

A third direct cost arises when in-commuters take joebs at the plant. y
‘These workers consume municipal government 'services, but do not pay

taxes or otherwise contribute to the-cost of providing these services.

Costs attributed to in-commuters are estimated on the basis of a fraction

of the time spent at work in the community.

(Expansion of water, sewer, gas, electrit, street u;}he/fauhues,
and services also represents a direct cost tdé.the comm y if these are
not paid for directly by the individuals or. firms whom the services

are extended. Extending services at no charge t6 the industry repre-
sents a form of subsidy if the forthcoming met revenues are not sufficient
to cover these costs. Even if the plant generates enough revenue to make
it .feasible for the community to extend services, annual principal and
interest payment on,capital invested by the community is a direct cost
to the community. .

Il

School District Sector - e
. ’, -

> .
'The analysis of the school district sector follows the same logic
as that for the municipal sector with modifications relating to sources
of revenue and types of costs.

Estimated Benefits: School district direct benefits include: (1)
property taxes levied against the new industry and new homes, (2) state
and federal aid transfers for new students associated with industry, and
(3) indirect and.induced revenues from increased economic activity.

14, -
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. In Texas, a funding formula determlnes the amount of nén-local ..
‘funding which the school district receives. To obtain the .industrial<
impact, estimate, non-local contributions per average daily attendance
are multlplled by the estlmated number of school-age children of new

« residents connected (d1rectly or ipdirectly) with a.new plant. Indireét
and induced benefits include all additional revenues paid to the school
district in the form of taxes, transfers, fees, and other sources by

‘. new residents’ and businesses other than those resulting from the plant '

and its employees directly. v

.

R Estimated Costs: Costs to the school district from new industry

arey (1) instrugtional expenditures for new students, (2). capital oyt- .
lays and debt expense reswlting from facility expansion, and (3) indirect
and,_induced expenditures caused by.increased demand on. educational .
services.

. , - , ©

Educational expenditure increases other than teacher salaries and .

capital outlays (supplies, etc.) are estimated by multiplying the number
of new students by the average cost per student. Costs for new teachers
are estimated as the product of the estimated number of new teachers
requ1red times the average costs—per teacher. If new capjtal outlays
are requ1qed” the cost of these is estimated “from the magnitude of
the expansion and the cost of new construction and facilities. Fre-
quently in rural school districts, excess capacity in the schocl plant
exists and moderate additions of new sfudents can be made w1thout
requiring new fac111t1es or teachers.

a <

»
1

County Government Sector ' ’

Sources of revenue for the cCounty government sector are similar to
those of the municipal government and school district sectors. They"’
include (1) miscellaneous .revenues from new residents such as licenses,.
fees,.etc., (2) ad valorem taxes on.the new industry gnd homes, and
(3) indirect- and induced benefits. Primary costs to the county govern-
ment .from the new. industrial plant and its employees are for lawsand

* fire prbtece}on health facilities, welfare, and highways. ‘ng)
¥

.

J Summary of Results,
Tables 1-5 present the_ modal results of a proposed uraniim plant

with 251 new jobs locating. im 2 South Texas town of 8,000 residents.
The overall net gain to' the community’ ranged from’ a 1ow estimate of .
$2,198,160 to a high of .$2,395,861 (Table .}). These low-to-high esti-~ .
mates are based on user- supplled information about the expected range ¥
of wages, new homes built, new residents, and new school children. The
greatest share of this net Bain is retained within the private sector\\
The school and county sectors are also estimated to benefit' while the

- municipal government sector experiénces a much smaller net gain. ‘The .
municipal government experiences a low net gain because the plant is not

" ) .
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' located within city limits, thus there are no tax révenues received
‘directly from the industry. These results are not atypical from those
of numerous applications in rural Texas communities for the school and
other public sectors. -

'

N . ' Concluding ‘Remarks
The location or expansion of industry generates both economic
benefits add costs for a community: Net gains to the community must
consider leakages-in the income flow, costs of improving community
_ services, apd the magnitude of business investment. The above analysis
is designed to use as much local user jnformation as is feasible and to
provide impact estimates that are easy to understand by the users with
limited training in economics. The computer model proy1des 1ow, inter=-
mediate, and high projections to provide selective comparisons for the

. user, It is also designed for application in relatively small community

situations where impacts may be overestimated easily using conventional
methods such as export base or-:input-output models. Results geﬁerated
from some 150 applications to date indicate.that it is successful in
providing useful ‘planning information for local community leaders.

It has been found that overall communlty benef1ts exceed costs in
all app11ca€ions of the model in rural Texas communitieés. Typically,
the private sector captures the largest share. of the community net gain
while the municipal governmeht school district, and county government

v b

-

sectors gain less, often only break even, or may suffer a met loss. The

net gain or loss of the public sectors is quite sensitive to the
magnitude of taxable investments made by the industrial plant with in
their jurisdiction. Hence, net benefits in t&rms of tax savings to the
indjgenoug populat1on from industrialization ‘may be qu1te limited.

>
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Table 1. General summary of benefits, costs and net gain (loss) to the
community economy; case study of a Texas uranium plant, 1980.

= Low Inter. High*
] . Estimate Estimate . Estimate
Private Sector :
.Benefits $1,011,073 51,130,023 $1,235,756
Costs 2,359 5,924 9,488
Net Gain (Loss) 1,008,715 1,124,100 1,226,268
Municipal Govergment - ) 1.
Benefits $ 310,866 $ 325,319 $ 338,167
Costs v 223,422 236,902 248,884
Net Gain (Loss) - 87,443 88,417 ~89,2§3
School District '
Benefits * $ -911,452 $ 918,403 $ 924,581 -
Costs ) 209,001 226,985 242,971
"Net Gain (Loss) 702,451 691,418 681,610
County Sector . )
) Benefits : $ 435,066 $ 438,793 $ 442,107
Costs ) 35,515 39,693 43,407
- Net Gain (Loss) 399,551 . 399,100 398,699
.Community e P
Total Benefits . $2,668,458 $2,812,539 . $2,940,611
Total Costs 470,297 509,504 "« 544,750
Net Gain (Loss)

2,198,160 2,303,035

2,395,861

. | J
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Table 2. Estimate of the benefits, costs, and net gain (loss) of the
private sector; case study of a Texas uranium plant, 1980.

,

! Benefits
Total Plant Wages and Salaries $8,276,400 .
Total Disposable Wages and Salaries + 6,414,210
Total Direct Benefits céj § 432,959
Total Indirect and Induc&d Benefits » 697,064
g N B
Total Private Sector Benefits $1,130,023
) t - -
Costs )
Private “Sector’ Location Incentive Costs 0
Direct Income Lot from Unrefilled Jobs BN
and Public Assistance § 56,618 .
Total Direct Costs to Community N $ 3,822
Total Indirect and Induced-Costs . 2,102
Total Private‘Sector Costs - . $ 5,924
Private Sector Net ,Gain (Loss) . $1,124,100 ‘e
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'Table 3. Estimate of the benefits, costs, and net gain (loss) of the
muniTipal government sector; case study of a Texas uranium .
plant, 1980.

»

Benefits = - ' h S
’ ’ \
Ad Valorem Taxes - New Industry S 0
" Ad Valorem Taxes -~ New Homes 115,200
Sales Tax Revenues T ) 1,515 '
Utility Revenues ~ New Plarnt . 0 '
Utility Revenues - Néw Homes . : 0 .
Misc. Revenue - New Residents , 72,809
. / ) . -
Total Direct Benefitk ( "~ $189,524
Indirect and Induceqd Property Taxes $ .9;574 ' . -
* Indirect and Induced Sales Taxes 8,148
Indirect and Induced Misc. Revenues 118,073 ‘ -
. Total Indirect and Induced Benefits §1§§,795
\ Total Municipal Sektor Benefits $325,319 .
Costs, R _
New Utility Expenditures - New Plant .°'§ 0 )
New Utility Expenditures - New.Homes 0 T
Expenditures on New Residents 78,966 , A
Expenditures on In-Commuters © 29,878 A
Location Incentive Costs ° o o N
Foregone" Ad Valorem Revenues . ") ) ’ N
Total Direct Costs o $108,846 . ~
Total Indirect and Inducéd Costs 128,058 " .

! ¥
Total Municipal Sector Costs

A‘Municipal Sector Net Gain (Loss) ' . § 88,417 >

~n
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Table 4. Estimate of the benefits, costs, and net gain (lgss) of the
school district; case study of a Texas uranium plant, 1980.

¥

Benefits ,
Ad Valorem Taxes on Net Industry $780,000
Ad Valorem Taxes on New Nomes 23,040
Federal and State Aid Transfers ; ' 49,335 .o
“Total Direct Benefits ° . $852,375
Totdl Indirect and Induced Benefits 6620§8 .
Total School Sectorvﬁkne£its K $918,403
> ‘ . v s
‘. . A \\"‘/ Costs
*} Net Student Costs : $ 56,139
Foregone Ad Valorem Revenues 0
Total Direct Costs ¢ $ 56,139
Total Indirect and Induced Costs 170,846
Total School Sector Cost$ $226,985
P Net S#hool District Gain (Loss) . $691,418

Table 5. Estimate of the benefits, costs, and|net gain (loss) of the
county government sector; case study of a Texas uranium plant,

1980.
S
opr
. ) Benefits
2enerits o

Ad Vaiorem Taxes on New Industry $387,900
Ad Valorem Taxes. on New Homes 4,800 .
Misc. Revenue - New Residents 10,684 . '

Total Direct Benefits $403,384

Total Indirect and Induced Benefits . « 35,409

County Sectog Benefits ' §438,793
n» -
Costs ’

dbsts,for Law and Fire Protection $ Qj )
Costs for Health Facilities . o
Change in Welfare Spending q
Costs*' for Highways .Q

Total Direct Costd $ U

- Total'Inﬁirect and Induced Costs 39,693 W

- ‘ Total Couﬂgy Sector fosts $ 39,693

N

bl . } 1
Net County Sector Gain (Loss) \\\\ $399,100
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A COMMUNITY LEVEL SIMULATION MGDEL
FOR RURAL DEVELOPMENT PLANNERS

- Gerald A. Doeksen ’ |
/// Jim R. Nelson . .
( Oklahoma State University |

Mike D. Woods
. ' . Texas A& University

During the '70s, for the first time in 160 years, rural areas’and
small towns had a higher growth rate than metropolitan communities.
p Preliminary 1980 census figures indicate that nonmetropolitan coqhties

vincreased by about 15 percent whereas metropolitan counties increased
by abogt 9 percent from 1970 to 1980 (1). Many mining, resort-retire-

ment urban fringe counties grew by 40 to .50 percent or more. On
“ the other extreme, nearly 500 of the 2,485 nonmetropolitan courties
L N continued to decline in population during the 1970s (10).

s ;
Decisignmakers in rapidly growing communities are under severe
pressures to plan for growth. Planning community services often entails
large capital outlays, and thus, it is important to base Elans on avail-
i
e

able employment,’ income and pbpulation information uilding a water

or sewer treatment plant too large or too small can be a very expensive

and embarrassing mistake for elected officials. Similarly, decision- \
makers in declining or stagnating rural areas need to properly plan so

that their scarce resources are efficiently allocated. ° ‘

Extension personnel can aid local decisionmakers /ith a locally r
applicable community impact model. The objective of this paper is to
illustrate how Extension professionals can utilize community impact
models. More specifically the objectives are:

1. to review several community impact modes /
2. to illustrate the application of a community impact model }

{
3. _ to discuss the Extension challenge of déliverying commun%ty
impact models.

!
- ,

The Research ChallYa

Impact models describe economic and dembgraphic.changes which ,
affect both the public and private. sectors. Estimated impacts of rapid
gsowth or decline represent useful information for community decision-

. making. Most impact models are ex ante in nature, providing prqjections
' '‘before the impact occurs, The alternative is ex post impact Qnalysis

-

\ »
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which describes the impact after it has occurred. With sh1ft1ng popu-
lations, economic changes and energy development, reliable ex ante,
impact models are 1ncre351ng1y useful.

Brief Review of Some Impact Models

Many types of models and methodologies have been developed. These
range from economic base analyses to complicated community simulation
models. Shaffer and Tweeten {11) present an early version of an impact
model developed to measure the impact of new industry on rural commu-

- nities in Oklahomi. The¥model provides results of private impacts,

public sector impacts and school district impacts., A framework for
calculating net gain (loss) to the community was also. included'in order
to estimate reasonable "inducement" levels that communities might offer:
potential manufacturing employees. The model is notable because of the
emphasis placed on making it usable and understandable to local leaders.
The model utilizes partial budgeting techniques and is a single period
tool with no dynamic time considerations. Shaffer and Tweeten note the

.difficulty of estimating the indi ect and induced effects at the com-

munity level because there are nu publshed rural community input-output
tables. Two conclusions reached by the authors are that industrial

impacts vary over different economic sectors and differ among communities.

N .
Ford (4) presents a computer model that is designed to describe
the impacts of locating large power plants near small, isolated commu-
nities. Small towns in the western states that experience this type of

impact generally go through an initial "boom" period with rapid expansion.

Folfbwing the initial construction phase, economic and demographic
changes tend to level off. Characteristics of the immigrating popu-

lation during the construction phase are often quite different from the

characteristics of the indigenous population. Public segvice capital
and economic¢ activity are often expanded to support th ragid popu-
lation growth putting a strain on the public sector. ' Following comple-
tion of the energy project, a "bust" period often follows. Tax revenues
decrease and the local government is left with excess capacity in the
public sector. The BOOM 1 model (4) provides economic, demographic, yd
public service, and fiscal projections of the proposed impacts. Yearly
projections for the city of interest are provided. A series of feedback
loops are utilized to provide dynamic projections from year to year.

Clayton and Whittington (2) present an impact model develgped for
use in the state of Florida. The model is an ex ante evaluation of the
impacts of community growth. Output includes employment and popylation
change resulting from an outside impact such as a new industry. [Private
sector impacts include such variables as direct, indirect and induced
sales from the impact being analyzed. Public sector impacts “taelude
prajection of local revenues and expenditures. A net fiscal surplus

‘(deficit) is calculated along with a break-even property assessment

ratio. City, county, and school district 1eve1s of government are
included. The Florida model emphasizes user access with default data
provided when local data are ynavailable. This ‘typé of data availability
increases the usefulness of the model and allows more timely analysis.

- [' . 11,
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A more recent model has been developed in North Dakota (6) which
is designed specifically to measure the impact of energy developments,
The model provides annual impact and baséline projections of key
" variables. Impacts of energy resource development can be measured for
employment, population, settlement patterns, school enrollments, housing
requirements, and public sector costs and revenues (2). Like thg model
for Florida, the North Dakota model is built around the input-gltput
portion of the model, Output is provided at the state, county, city
and school district levels. Also, the complex process of interfacing .
goonomic projections with population growth is well documented.
{ : * A}
Model adaptation is ‘the process of taking a model used in one area
. - and applying it to another area. This process can be successfully

accomplished if care is taken to replace original data with more appro- -

priate data for the new area being considered. This can take consider-

able time, but may be considerably more efficient than developing a new

model from "scratch." Examples of model adaptation include a model

developed for Virginia (8).. The Virginia model draws from the work of

Shaffer and Tweeten (11) and provides simiI;f’Butput. Another adaptation Y

is the model developed for Texas (9) which followssthe methodology

developed in the North Dakota model. :

e

Vd

Fox (5) discusses the development of impact models froff a user's
viewpoint. Governments at all levels are faced with decisions that
would be greatly aided by impact model forecasts. Fox emphasizes the e
fact that user confidence will be enhanced by more accurate and useful
models, thus increasing clientele support. For users to utilize models
to best advantage, they need to understand the basic model %g;umptions
and structure. If information is clearly communicated to the layman :
users, then less misinterpretation will occur. Users should be encouarged
to ask many questions as necessary to understand the model

As can be seen from a very brief review of impact models, a wide
range of methodologies exists. Some models measure energy resource ’
development impacts, some ‘measure the results of industrial development.
Some .impact models can also project baseline growth to compare to the
resulting gtowth from some outside impact. Developing new and innovative
methodologies is necessary to continually improve the, models used-.
Adaptation of existing models provides additional checks on model
validity. Model builders should utilize the 1980 Census results to .
improve and verify modéllng efforts. It is critical for,the successful ’
utilization of all impact models to make outputs usable.and under- 2
standable for decisionmakers. From the viewpoint of an Extension worker,
a model which is useful should be: (1) dynamic; (2) community specific;

'\ and (3) easy to adapt to each community. -

A community impact model has recently been developed at Oklahoma
’ State University (OSU) which relies heavily on the works referenced
above (12). To facilitate Extension application, special effortsehave .
been made to make the model dynamic, community specific, and easy to
adapt. The OSU model is discussed in detail in the following section.

?
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The 0SU Community Impact Model \\\\‘///’

An aggregate overview.of the OSU community impact model is presented
in Figure 1. The model has four main sections: an economiczzccount, a
e

capital account, a demographic account and a government account. The
economic portion of thewmodel is the driving force of the model. It
includes a community-specific input-output model and a gravity model.
The gravity model is employed to determine the service area of a com-
munity. A location quotient technique is_applied to a regional or state
input-;;&gut model to derive a community specific input-outpuyt model.
The co ity model is made dynamic through the use of equations.which
predict final demand over time. . :
A capital account allows for the simulation of capital jinvestment >
and its effects on the economy. The demographic portion of the model
is a typical birth, death, population projection model with migration
being an equalizer to match up people with available jobs n the economit'
sector. The government sector estimates the need for services based on
community service usage coefficients. ‘

To illustrate the model, a recent application is presented. The
community simulation and impact model was applied to the community of
Holdenville; Oklahomai The model simulated values for economic ,and
demographic variables by year from the base year of 1972 to 1991. Pro-
jections of employment' for selected years are ptesented in Table 1.
Many of the future jobs are expected in the service type sectors of
wholesale and retail t;jgb, finance and insurance and edueational and &
professional services. roprietor employment is projectpd to ificrease
slightly. The model projects population by age and sex categories.

Aggregate data for the community and for the service area are shown in "~

Table 2. Population is projected to increase from+8,756 in 1972 to -

11,182 in 1990. \The 1980 .population was projected at 8,939. Pre- . .
liminary 198Q{census data show a population of 9,201. .

-

-

The government component, which predicts service needss is probably !;
.the most usefyl section of the model. Projected community service needs .
for the Holdenville area are shown, in Table 3. Hospital bed days are
. projected to increase from 16,508 in 1980 to 19,319 in 1990. These esti-

mates are based on estimated population by age and sex and hospital q//_1‘;

utilization rates for each age and seéx category (7).” For each community
service, detailed research has been c?mpleted to facilitate usage pre-

diction based on.location conditions.  An estimation of general fund

revegue whith will bé available to Holdenville to support additional

services -and other local government functions was made for each year A
from 1972 through 1991. . Annual revenues for selected years are pre-

sdnted in Table 4. ;

The data in' Tables 1 through & reflect growth as is currently
occurring in the area and can be referred to as "base run" information.
If a new plant or some other developmept activity was expected, .its

1F0r7a summary of community service studies, see (3).

} 11\).
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impact could be simulated. For example, assume a new plant employing
50 workers is expected to locate in-Holdenville in 1982. The community
simulation and impact model can be run ahd comparisons of the estimates
made with base year estimates to measure the impact of the plant.
Selected impacts measured in this-way are presented in Table 5. The
simulation model projects wage and salary employment to increase by
115 in 1982 and by 210 in 1990 due to the new plant. Likewise,
physician visits are projected to increase due to‘the’plant by 744 in
1982 and by 1,233 in 1990.

/

A major function ¢f the OSU community impact model is to allow
decisionmakers to estimate the impact of a change in their cSmmunity's
economy on community service needs and community revenues. They can
then determine when the capacities of existing systems will be reached
and what capacities should be designed into sy$tem constructions or
renovations. If researchers are to continue serving community decision-
makers, we must constintly strive to improve our abilities to simulate
and predict the impacts that changes will have on communities.

v
’

‘ : * The Extension Challenge

Several aspects of the delivery of community impact informatién o
local decisionmakers ate critically important to Extension. workers.
Community gimulat;on and impact models must be easily adaptable to
specific communities, and they must, be accessible for quick delivery.
The .0SU community simulation model is programmed with default data: .
Thus, if local data are pot available, values of variables in the model
will be used. The model-‘requires base year. data for employmengf popu-~
lation nd miles from neighboring communities. Once these data are
entered, it can be run for.epy community. Default data can easily be
changed if local degi§ionmékers have more accurate local data.
It is usually important to respond to information needs of local
decisionmakers as rapidly a¥-‘possible. The,0SU model is written to
facilitate rapid output of informtion whilpif can be readily compiled into
a community report. OSU personnel attemft to complete analyses within
2-4 weeks of a request. Then, a computer terminal is taken to the field

when the study 'is presented so that additional community simulation runs

can be made if local decisionmakers wish to change certain variables.

N &

Another important element of the successful delivery of information
from the OSU community impact model is to léave several copjes of the -
final report with community leaders. This provides them with a refer-
ence for future use afid also makes them more aware of Extension's
services. It is also often seen by community leaders of o
munities, resulting in more requests and building Extepsion'
In summary, as Extension workers, we néed to provide (1) community
specific analyses; (2) quick responses to community requests; and 3

-~
written reports of results of analyses to each community. Used in this

way, .community impact models will serve to build an Extension clientele
as assistance is given to leaders of rural communities.

114
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| TABLE 1 ‘ ,
. PROJECTED EMPLOYMENT BY SECTOR -FOR HOLDENVILLE, SELECTED YEARS*
' — \+
¢ Year .
Sector . 1972 1975 1980 1985« 1990
lr‘ : 't_
* Agriculture, Mining o 164 1 220 - 273 v 343
Construction ,_.)’ 34 £/ 62 R 63 N 9{3 - 156~
Manu’fa/qpuring - Nondurable T 178 yj‘{ 153 = , 117 109 109
Manu/faccuring - Durable 1.” 143 . 121 142 { 168
Transportation /2)5" + 300 . 30 54 41
Communication, Utilities = /// 60 ©43 7 030 . - 30 31
Wholesale and Retail ;;/." 252 312 365 - 493 693
Financd, Insurandd<andReal Estate * 256 298 353 - 4p 616
Educatipnal and Professjonal Services 629 7' 703 © . .803 289 1262
Total Wage and Salary * - 1599 1928 . 2104 2629 3419
Total Proprigtor . | iz o osael, © 06 1125 133
. . _ - 5
o oToraL L L gn L3089 3200 0 37s4 0 4ss2
., v, e «
*Source (,&\) / °
v . ' ! ’ - ¢
' |3
. . - .

:“ ‘w " ‘I‘. 2
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TABLE 2 : _
PROJECTED POPULATION FOR HOLDENVILLE AND SERVICE AREA, SELECTED YEARS*

u

ot

»
1972 1975 1980 1980" 1985 1990
. Holdenville 5222 5388 5215 5373 5662 6397
| ' ' L r ! B
" Service Area ' 3534 3723 3724 3828 4152 - 4785
TOTAL " . 8756 9109 8939 9201 9814 11182
' /
) : t
”, APreliminary Census)ata ‘ 7
* Source (12)
. / .
L ' c. ’ . ) '
; . - ~>1
110
ﬁ
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TABLE 3

. ‘\ .
PROJECTED COMMUNITY SERVICE NEEDS FOR HOLDENVILLE AND SERVICE AREA, SELECTED YEARS*

R}

Community Service 1973 1975 © 1980 1985 1990 °
Hospita] Bed Days v 16,364 17,163 16,508 17,536 7 . 19,319
Physician Visits (clintc) 30,744 32,240 31,565 34,535 139,224
Ambulance Calls C .
* Holdenville ' ' 227 240 233 o 244 261
-Service Area ‘ 108 118 124 140 162
Total ‘ 335 358 357 384 v w23
Fire Calls ' s o . o )
Holdenville . 83« - 86 84 - 91 o103 L,
Service Area 56 60 60 66 77 ...
~ Total 139 146 144 157 - 180
Wat:erA (Thousand Gallons o ) . o, )
per Year). h " 168,600 176,158 170,764 185,893 209,486"
Sewer™ (Gallons per .Day) L .519,328___ 541,656 . 524,553 569,796 643,512
Soldd Wast:eA (Cub,tc Yards ’ " - .‘i - ‘Y
per Week) : 389 406 393 427 483

, Aﬂoldenville community only . \ 4
L] e o

» ¥ Squrce (12). )

\ ! 3

-




* TABLE 4 e
‘" PROJECTIONS FOR GENERAL FOND REVENUE FOR HOLDENVILLE SELECTED YEARS* .
i - . . . , . . - " i ‘) N “ . [y ~‘ ] ,\
¥ - ; ) ' ‘«“ N “ : : *
. o E D - ' . . .Year -
, Revenue Source ‘ . 1973 - 1975 ¢ - 1980 - 1985 1990,
: . o Thousahds of Current Dollars .
' -Sales Tax . " 201 266 448 796 - 1,457
. . . - . . Yy .
/  Alcoholic.Beverage Tax ‘ . 304 317 . 307 334, - 377
. P .
User Charges and Other -, 196 , 208 202 1224 474
: ! : — — —— — ol
TOTAL o 701 791 - 957. ¢ 1,354 ., 2,084
,
*Source (12) i ( «
. \ )
‘ {‘ ’
‘s
1};\1 ~
-
*
<
\ . 4




TABLE 5

PROJECTED IMPACT FROM 1982 TO 1990 FOR SELECTED YEARY DUE TO-
NEW PLANT LOCATION IN HOLDENVILLE IN 1982%

. (
l‘ \
~ 1982 1985 1987 1990
~ ) 4 - /,
Wage and Salary‘_Employment\ 115 153 180 210
" Population® - k . 209 283 ‘320 350
Hospital Bed Days™ § 410 539 596 634
R\ —
Physician Visits™™ . 744 1004 1130 1233
y Y - ]
Ambulance CallsA ' o 9 12 14 15
Fire CallsA( ' , . ) 3 4 5 5
Wat:erA (Thousand Gallons Per Year) 6802 9144 10284 . 1185(
. Sewer” (Gallons Per Day) 21022 28450 32065 35414
Solid Waste® (Cubic Yards Per Week) 15 22 24 26
General Revenue ($1000) . 33 46 55 74
a«
AHo ldenville Community only #e
*Source (12) “
‘s
Pre,- v




, ’ References
R ; : J
(1) Bealk, Calvin L. Rural and Small Town PopulationChange. " .Economics
and Statistics Service, USDA, Report ESS-5, /February 1981. ,

(2) Clayton, Ken, and David Whittington. "The Econpdmics of Community
. °  Growth: An Impact Model," Southern Journal ‘of Agricultural
(~ Economics, Volumn 9, Number 1, July 1977, pp. 63-69. . .

L]

f€;733‘D0 ksen, Gerald A., and James R. Nelson, Commumity.Service . ; ]

p Budgeting: An Effective Extensivn Tool. Dept: ofvAgricultural

Economics Paper 8156, Oklahoma’ State Un1ver51ty, May-1981. .
(4) Ford, Andrew. Users Guide to the BOOM 1 Model. Los Alamos, New , “ (

= Mexico: Las Alamos Sc1ent1f1c Laboratory,, LA 6396-MS,
“August 1976. g .

(5) Fox, Bob. "A User's Viewpoint of Econometric Models and Impact
% Analysis." Computer Models amd Forecasting Socio-Economic )
Impacts of Growth and Development Conf..Proc., Edmonton, <
Alberta, April 1980, pp. 37-44.

(6) Hertsgaard, Thor, Steve Murdock Norman Poman, Ma%k Hengy and
4 Richard Tudtke, REAP Ecdnomic Demggrgpplc.Model “Technical
‘ Description. North Dakota Regional Environmental Assessment
Program, February 1978. - . ) .. -

" (7) May, Alan, Gerald A. Doeksen and Bernal L: Green Utilization of
Health Sérvices in the Great Plains. Agr1cu1tura1 Information

o~

¢’ - Bulletin No. 414, Economics, Statistics and Cooperatlve
Service, USDA, Rarch 1978 ’
(8) McNamara, Kevin T., and Marlon J. Brokaw. -"A Joint kesea;éh- -

Extension Project: Economic Impact Analysis for Virginia
Communities," Rurgl Development Research and Education,
Volume 3, Nugpber 4, 1980, pp. 4-6. . .

(9) Murdock, Steve'H., .Lonnie L Jones, F. Larry Leistritz, and Donald
R. Andrews. "The Texas Assessment Modeling Systep (TAMS):
A Case Study in Model Adaption," Computer Models and Fore-
' casting Socio-Ecbnomic Impacts of Growth and Dewelopment Conf.
' Proc., Edmonton, Alberta, April 1980, pp:'220-260\__ "

(10) Secretary of ,Agriculture. Implementation of the Small'Community . |
and Rural Development Policy, A Report from the Secretary of .
Agriculture-to the President, January 15, 1981.

(11) Shaffer, ﬁhgé/and Luther Tweeten. '"Measuring the Impact of New
4 Industry on Rural_Communities in Oklahoma," in Research Appli-
cation in Rural Ecgpomic Development and Planning, Agricultural
Experiment Station Research‘Report P-665, Oklahoma State
» University, 1972, pp. 60-76. . .

(12) Woods, Mike. ~'A Simulation Model for Rural Communities in
‘Oklahoma." (Unpub. Ph.D. dissertation in progress) .Oklahoma
State Un1vers1t§ July 1981. %; ’ o ’

® // ’ s

| | ; In
' | : o - The previous numberé(f page In
| 1. | the o‘:lgmal document was blank,

-

;e\




RESULTS FOR COMMUNIT¥ IMPACT MODEL CASE STUDY

Mike D. Woods
Texas A&M University
Gerald A, Doeksen
Oklahoma State University

Case Study: Community Impact Model

The example presented in this paper for community growth analysis
is Holdenville, Oklahoma. Holdenville grew from a population of 5,181
in 1970 to 5,373 in 1980. Local decision-makers have expressed a need
foryassistance in planbing for future growth and change. As a result

‘of inflationary presshres, rapid changes in technology, and trends

toward the "New Federalism", local governments are facing new finaneial

. pressures.  Residents are demanding adequate local services, and hard

choices must be made in allocating limited revenues. Useful planning
information includes community level projections of population, employ-
ment, governmental revenues .and most important--community service *
requirements (water, sewer, solid waste, schools, health care, etc.).

-

Background Information

]

Holdenville is located in Hughes County, in Eastern Oklahoma. The
town is 74 miles from Oklahoma City and had a 1980 population of 5,373.
Hughes County is primarily agricultural with some manufacturing employ-
ment. Nearby cities that compete with Holdenville for population and .
service area include Henryetta, 28 miles, McAlester, 30 miles, Ada, 19
miles, and Seminole, 15 miles. —. . .

Problem !
d .

In order to anticipate future community needs, "local decision-
makers need accurate estimates of future community growth. Annual
projections are needed for population, employment, income, local
government revenue, and community revenue requirefients. The n@-
line for many local leaders such as councilmen, mayors, .city mdMeRers,
etc., is providing adequate services. This includes watef, séwer,
solid waste, health care, and schools. Holdenville needs to know what
demand is going to be placed on these.services over future years and, '
most important, what year will present capacity levels be reached.
Appropriate action can then be taken at an earlier date: Holdenville
can anticipate problem #4reas rather than react to surprise problems.

12y
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Community Impact Model ]

‘!L A computer simulation model is used to provide econo¢1c and demo-
graphic variables over time. The model is built around a/data hase
comprised of various accounts. The accounts provide the input data for
the model and consist of: an economic account, a capital account, a
demographic account, community service, and revenue accéynts. The model
provides yearly projections for variables such as employment, population,
community revenue, and community service requirements.

A procedure to. delineate a service area for local clmmun1t1es is
used in the model. ~A grgvity model is employed to analyFe population
and distance data for th®™ community of interest and competing communities.
Employment and income values by sector are estimated th#ﬁugh use of the

gravity model. . /

!

A

The economic account contains a community-specifig¢ input-output
model estimated with the use of a location quotient tethniqué. Final
demand categories are projected over time and utilized along with the
input-output model to project output yearly. This procedyre. is the -
driving force of the model. The base I-0 table is the 1972 National

Table (6) . : b3

-The capital account provides information on capacity and capital
expansion. The capital information allows more realistic projection over
time, introducing a dynamic concept into the model. National capital
relationships are utilized where necessary local data are not available.
The capital equations contained in the stmulation model also provide an
appropriate entry point for projecting impact results. Capital expan-
sion can be simulated over time, providing a relative comparison to

baseline projections.

The demographic account uses an age-sex cohg%t survival technique
to project population. Yearly projections are utilized to estimate the
logcal labor force which in turn is compared to employment requirements
provided by the economic account. Migration levels for the community
and service area are estimated by comparing labor force data with labor

P

demand in the community. ‘ -

.

The community service account is comprised of age=specific usage .
I coefficients for various community services., Levels of demand are )
— estimated for services such as hosp1ta1 bed days, ambulance, physician
visits, fires, water, sewer, and solid waste based on the economic and
demographic projections of the model. Community revenue by source is
also estimated over ime based on published communlty-speC1fic revenue . ,

data and model ctions. * - o’

The community impact model is written in FORTRAN and tompiled on
an IBM 370/168 computer. A series of questions arée asked in the program
allowing the user to respond to community-specific questions and input
appropriate data. For a detailed discussion of the computer model see

Woods (7).

)
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Data Requirements

The following pages present an example of the data inmput for the
Holdenville example. A Users Guide is also be1ng prepared by the
authors to provide detailed instructions for using the model.

As can be seen, the first section prov1des sector definitions and
final demand categor1es This informationm is for the input-output table
that will be estimated for the community.

The first set of questions is related to the service area for the
community. A set of X,Y coordinates is required for competing commu-
nities with the commun1ty of interest having coordinates 0,0. Alter-
nately, the service area can be estimated and given directly if the

. user desires. This is the format used throughout the program with
default yalues given--ther user then has the option of changing or adding
new data if desired. \Growth rates for the local population and labor
force participation rdtes are asked for and the number of years for the
model run is also reqyested. '
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SAMPLE INPUT DATA

EX COMSIM :
ARE YOU READY (YES OR NO)?
_ YES

-ENTER DECIMAL POINT WITH ALL NUMERICAL ANSWERS.

SECTOR

1. AGRICULTURE, AND MINING x
SECTOR 2. CONSTRUCTION ‘
SECTOR 3. MANUFACTURING--NONDURABLE
SECTOR 4. MANUFACTURING--DURABLE
SECTOR 5. TRANSPORTATION . :
SECTOR 6. COMMUNICATION, UTILITIES, AND SANITARY SERVICES
SECTOR 7. WHOLESALE AND RETAIL TRADE
'SECTOR 8. FINANCE, INSURANCE, BUSINESS, AND REPAI SERVICES
SECTOR 9. EDUCATIONAL SERVICES

PUBLIC ADMINISTRATION /

PROFESSIONAL AND RELATED SERVICES,
AND OTHER INDUSTRIES ,

FD1. PERSONAL CONSUMPTION EXPENDITURES ,
FD2. CAPITAL FORMATION '
FD3. INVENTORY CHANGE .

FD4. FEDERAL GOVERNMENT

FD5. STATE GO NT

FD6. LOCAL GO

NET EXPORTS 1 ~

DO YOU KNOW YOUR COMMUNITY'S SPHERE OF INFLUENCE? (YES OR NO)
NO )

"

THE POSITIONS OF THE FQUR CLOSESJ TOWNS TO YOU ARE?
(GIVE THE X THEN THE Y COORDINATE)
THE QUADRANT POSITION OF TOWN ONE IS?
14.00 15.00 - _
THE QUADRANT POSITION OF TOWN TWO IS?
21.00 -5.00
THE QUADRANT POSITION OF TOWN THREE IS?
-9.00 ~-10.00
THE QUADRANT POSITION OF TOWN FOUR IS?
-900°  6.00 -
THE SPANNING AREA IS: 346.077°
THE ANNUAL GROWTH RATE OF LOCAL POPULATION IS: 1.005000
DO YOU WISH TO CHANGE THIS VALUE? (YES OR NO) o
No . Y
THE ANNUAL CHANGE IN LABOR FORCE PARTICIPATION RATES IS. 1.007000
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DO YOU WANT TO CHANGE THE VALUE?

NO

WHAT YEAR DO YOU WISH TO RUN TO?:

1991.

127

»
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P

The second set of data requested by the computer program relates
to economic values. Income and employment by economic séﬁfﬁr is
requested as well as various summary employment values. These county
income and employment values can be supplied by the user and are avail-
able from various sources (3,5). Also, population values are requesied
for the community and service area. The U. S. Census provides population
figures by age-séx cohorts to be used here (4).

Final input data requested is for community revegga/;nd various
growth rates measures. The community revenue figures should be community
specific and for the most recent year available. The growth rate values
are related to the employment and income values provided earlier. These

values can be made) community or county-specific by using the data in (3,5).

Additional community-specific informatipn could relate to community ser-
vice requirements. Extensive research has been conducted for services
such as water,. sewer, solid waste, health care, and fire protection in
Oklahoma (1,2). This information is included in the model to provida
estimates of community service need and is a part of the model output.

»
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THE VALUE FOR THE COUNTY\INCOME BY SECTORS IS.
SECTOR 1;
2.636
SECTOR 2;
0.735 «
SECTOR 3;
1.507
SECTOR 4;
0.006
SECTOR 5; z
0.438
SECTOR 6;
0.992 .
SECTOR 7;
2.620
SECTOR 8;
1.826
‘SECTOR 9;
5.701
THE VALUES FOR OTHER INCOME MEASURES ARE. .
SECTOR 1
11.219 -
SECTOR 2 o
0.742
SECTOR 3 ‘3'
4.500
SECTOR 4
0.796 K
SECTOR 5 .
5.903
SECTOR 6
21.568 .
SECTOR 7 .
6.629 .
SECTOR 8
9.172
_ SECTOR 9
37.369
THE VALUE FOR COUNTY EMPLOYMENT BY ECONOMIC SEEGTOR IS.
SECTOR 1
254.
SECTOR 2
52.
SECTOR 3
275.
SECTOR 4
1.
SECTOR 5
38. .
SECTOR 6
93.
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SECTOR 7

“389. ‘

SECTOR 8
396.

SECTOR 9
972. '
WHAT IS THE VALUE FOR TOTAL GOUNTY
2470.

~

-

WAGE AND SALARY EMRLOYMENT?

WHAT IS THE VALUE FOR PROPRIETOR FARM EMPLOYMENT? *

1149.

WHAT IS THE COUNTY AREA IN SQUARE'MILES?
810. ‘

WHAT IS THE TOTAL COUNTY POPULATION?
13288.

WHAT IS THE TOTAL COMMUNITY POPULATION?

5099. -
SPROP =, 0.42726 -

PPROP 0.38373 T
PROP = 0.64703
THE ANNUAL MIGRATION RATE FOR THE COMMUNITY ‘IS
DO YOU WISH TO CHANGE IT? (¥ES OR NO)
NO
THE ANNUAL MIGRATION RATE FOR THE SERVICE AREA IS
DO YOU WISH TO CHANGE IT? (YES OR NO)
NO

THE POPULATION FOR THE COMMUNITY BY COHORTS IS
MALE 15 :

525.

MALE 15-19

167.

MALE 20-29

209.

MALE 30-39

161.

MALE 40-44

" 105. o

MALE 45-49

118. ! .n

MALE 50-54 .
106.

MALE 55-59

167.

MALE 60-64

184.

MALE 65-69

182.

MALE 70-79

255. . -
MALE 80+ .

107. ,
Ly

/M

WHAT IS THE VALUE FOR PROPRIETOR NONFARM UNEMPLOYMENT?
© 569. '

0.01500

0.01800




129

FEMALE 15
491,
FEMALE 15-19
191.
FEMALE, 20-29 - -
265. <o
FEMALE 30-39
195. , . .
«  FEMALE 40-44 . »
141. ' ‘
FEMALE 45-49 .
157. - @
- FEMALE 50-54 . .
150. - N
FEMALE 55-59 ,
222.
= FEMALE 60-64 ! ‘ )

257.
FEMALE 65-69 .
245. | ]
FEMALE 70-79 - o
408.
FEMALE 80+ -
173. ' Ce T
THE POPULATION FOR THE SERVICE AREA BY AGE COHORTS IS .
"MAIE 15 , ,
1030.
MALE 15-19
366. =
. MALE 20-29

355.
MALE 30-39
325.
MALE 40-44
204. ~ ‘
MALE 4549

- 248. . . )

> % MALE 50-54 .
237> ; . ‘
MALE 55-59 , ™ ‘ . ,
257. . » . . .
MALE °60-64 .. Lo
285.

.« MALE 65-69

237.
MALE - 70-79
295. .
MALE 80+ ™ ,
109 . : X - !
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FEMALE ° 15 .
952, .
FEMALE 15-19
341,
FEMALE 20-29
387. ‘
FEMALE 30-39
394,
FEMALE 40-44 °
225,
FEMALE 45-49
268.
FEMALE 50-54
277. - .
FEMALE® 55-59 . - '
284. :
* FEMALE. 60-64
288.
FEMALE 65-69 )
255. .
FEMALE 70-79 .;j
303. |
FEMALE 80+
130.
WHAT IS THE CITY POPULATION FOR YOUR COMMUNITY FOR THE YEARS THAT
. REVENUE DATA IS FOR?
522,
THE SALES TAX FOR YOUR COMMUNITY FOR THE MOST RECENT YEAR IS?
210.0299
WHAT WAS THE ALCOHOL BEVERAGE TAX FOR YOUR COMMUNITY IN THE MOST RECENT YEAR?
_31.33454
WHAT WAS THE OCCUPATION TAX REVENUE FOR YOUR COMMUNITY IN THE MOST RECENT YEAR?
1.044485 .
WHAT WAS THE FRANCHISE TAX REVENUE FOR YOUR COMMUNITY IN THE MOST RECENT YEAR?
45.95733
HOW MUCH REVENUE WAS GENERATED FROM LICENSES AND PERMITS FOR THE MOST, RECENT .

’

YEAR? v \
0.522243 ' oo
HOW MUCH REVENUE WAS GENERATED THROUGH COURT FINES? n
36.03474 .
HOW MUCH REVENUE WAS GENERATED FROM OTHER SOURCES? . :
31.33454 /
HOW MUCH REVENUE IS THERE FOR THE STREET AND ALLEY FUND?
55.35771
THE TOTAL NUMBER OF INDUSTRIES ESTIMATED TO BE IN YOUR COMMUNITY IS?
6. ° .
HOW MUCH REVENUE WAS GENERATED FROM POLICE SERVICES?
7.311396
THE AMOUNT OF REVENUE RECEIVED- FROM GARBAGE SERVICE WAS?
66.32479 .
THE AMOUNT OF REVENUE FROM THE GEMETERY WAS? ,
7.311396 (
THE AMOUNT OF REVENUE FROM THE TANDFILL SERVICE IS? >
4.700183

Lo : | 3
13

. -
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| THE ANNUAL\EHKNG%>4N=$HEL____Q,OF WAGE AND SALARY

EMPLOYME TOTAL EMPL \,BY SECTOR IS THE FOLLOWING

A16 SECTOR 1 1.02900 " .~ _
A16 SECTOR 2 1.01800 —
A16 SECTOR 3 1.00000
A16 SECTOR & 1.00000 i
A16 SECTOR 5 1.01000™ *-,_§~_____,,,/
A16 SECTOR 6 1.00500 -
A16 SECTOR 7 1.01200
A16 SECTOR 8 1.01700 ‘ )
A16 SECTOR 9 1.00800 -
DO YOU WISH TO CHANGE IT?: ] o
NO /
THE ANNUAL GROWTH RATES FOR QQQE/RK/VS IS THE FOLEOWING. )
SECTOR 1: 1.28000000 ) ',
JECTOR 2: 1.04900000 ‘ji,
SECTOR 3: 1.06000000 © X )
-SECTOR 4: 1.10100000 e - .
SECTOR 5: 1.10000000 B
SECTOR 6: 1.08600000 : z
SECTOR 7: 1.03600000  \_ G
SECTOR 8: 1.10400000 T~ - ,;>/// ~
SECTOR 9: 1.06000000 " —
DO YOU WANT TO CHANGE THEM?: . ‘ —
NO
THE ANNUAL GROWTH RATES FOR PROPRIETOR INCOME IS THE FOLLOWING.
SECTOR 1: 1.14500000 v §
SECTOR 2: 1.00800000 '
SECTOR 3: 1.05500000 y
SECTOR 4: _ 1.10000000
SECTOR 5: 1.09000000 -
SECTOR 6: 1.08200000 . .
SECTOR 7: 1.02000000 .
SECTOR 8: 1.08000000 : A¢V .
SECTOR 9: 1.05000000 \ , '
DO YOU WISH TO CHANGE THEM ?7:
NO \
THE ANNUAL INCREASE IN TRANSFER PAYMENTS IS. 1.12440014 s
DO YOU WISH TO CHANGE IT? (YES OR NO): ’
NO ’
THE ANNUAL GROWTH IN PROPERTY INCOME IS THE FOLLOWING. 1.15100002
DO YOU WISH TO CHANGE IT?: .
NO
THE ANNUAL CHANGE IN OTHER LABOR INCOME IS ‘THE FOLLOWING. 1.16559982
DO YOU WISH TO CHANGE IT?: - .
NO .
AL CHANGE FOR THE RATIO OF SOCIAL SECURITY :
PAYMENTS TO WAGE AND SALARY INCOME IS THE FOLLOWING. 1.01459980 g
DO YOU WISH TO CHANGE THIS VALUE?

NO R

R
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Sample Model Qutput ’

The following section provides an example of the information s
provided by the .community impact model. The information is for the
‘year 1990 only. The model provides annual projections, but only one
year was presented to preserve space. ’

Sector output is provided along with employment and various income
measures. Population for the community and service area is provided by
age and sex. Several mggsures of community service needs are provided.
Hospital bed days by disease_categories for the community and service
area and physician visit and ambuladce calls by age are provided. An
estimate of fires per year is provided as is water, sewer, and solid
waste needs. The number of school age children for the community and
serv%$e area is also provided. Finally, 'local reyenue by source such .

as sates tax is provided by the model.
. P y __/../
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SAMPLE OUTPUT - HOLDENVILLE, OK 1990.

SECTOR OUTPUT IN MILLIONS

OF DOLLARS .
............................. £&---
SECTOR 1 56.40242 -~ ‘
SECTOR 2 15.58116 .
SECTOR 3 24.56028 . '
SECTOR* 4 28.31473
SECTOR 5 . 4.96156 -
SECTOR 6 - 6.59306
SECTOR 7 25.81530
SECTOR 8 87.95008
SECTOR 9 58.54251
EMPLOYMENT .
TOTAL WAGE AND PROPRIETOR
SALARY -
SECTOR 1 881 343. 539
SECTOR 2 228 156. 72
SECTOR 3 112 109, -~ 3
SECTOR' 4 174 168. 6
SECTOR 5 48 41. 7
SECTOR 6 30 T 31, 0
SECTOR 7 854 693. 162
SECTOR 8 866. 616. 250 ‘
SECTQR 9 . 1356. 1262. _ 94,
TOTAL 4551. 3419. : 1133.
WAGE 'AND . .
“-SALARY PAYMENT (IN MILLIONS OF CURRENT DOLLARS)
SECTOR 1 ~ 3.27251 .
_ SECTOR 2 2.45651 | > o
SECTOR 3 1.59386 M
SECTOR 4 5.33674
SECTQR 5 2.19584 ’
SECTOR 6 1.38858
SECTOR 7 6.31334
SECTOR 8 9.79186
SECTOR 9 17.57728
TOTAL= 49.92648

13y
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. \
PROPRIETOR
K . INCOME (IN MILLIONS OF CURRENT DOLLARS) . -
g .+ SECTOR 1 3.77899 ‘
SECTOR 2 Y\ 0.56188
SECTOR 3 0.03022 -
SECTOR &4 0.10838
SECTOR 5 0.11462 :
_ SECTOR 6 0.0 ' ¢
SECTOR 7 0.70187 (,
SECTOR 8 1.90439° T
SECTOR 9 © 0.67925
TOTAL=  7.87959
TRANSFER
_ PAYMENT (IN MILLIONS OF CURRENT DOLLARS)
SECTOR 1 7.84254 '
' SECTOR 2- 2.18675
SECTOR 3 4.48358 : .
SECTQR 4 0.01785 3 L ‘
SECTOR 5 1.30312 ‘ ,
SECTOR 6 * 2.95137 * ‘
SECTOR 7 . 7.79494 - . ,
SECTOR 8 5.43266 , ,
SECTOR 9 16.96143 : : \
TOTAL=  48.97421 \
T &
PROPERTY g - -
INCOME (IN MILLIONS OF CURRENT DOLLARS)
SECTOR 1 8.63418
SECTOR 2 2.40748
SECTOR 3 4.93615 g
SECTOR 4 0.01965 . - . _
SECTOR 5 1.43466 h o N . )
SECTOR 6 - 3.24928 . R S
SECTOR 7 8.58177 - ‘
SECTOR 8 5.98103 & : : L.
SECTOR 9 18.67353 . . _
TOTAL=  53.91769 )
. \ . 4
OTHER LABOR ~ o ,
PAYMENTS (IN MILLIONS OF CURRENT DOLLARS) ~ .
SECTOR 1 1.21258" g -
SECTOR 2 0.33811 ‘ ‘-
SECTOR 3 0.69323
SECTOR 4 .0.00276
SECTOR 5 0:20148 - . -
SECTOR 6 0.45633 , .
SECTOR 7. 1.20522° ‘ K
SECTOR 8 0.83998 / t
SECTOR 9 2.62251 e C g,
CTOTAL=  7.57220 \ 13y




TOTAL PERSONAL INCOME
LESS SOCIAL INSURANCE (IN MILLIONS OF CURRENT DOLLARS}

SECTOR 1 24.43940

SECTOR 2 7.72448

SECTOR 3 11.59025

SECTOR 4 4.99387

SECTOR 5 5.04749

SECTOR 6 7.91766 -
SECTOR 7 24.01567

SECTOR 8 23.04809-

SECTOR 9 54.89513

TOTAL= 163.67200

" DISPOSABLE PERSONAL

INCOME (IN MILLIONS OF DOLLARS)

f‘,\ \

SECTOR 1 21.09120
SECTOR 2 6.66623
SECTOR 3 10.00238
SECTOR 4 4.30971
SECTOR 5 4.35599
SECTOR 6 6.83294
SECTOR 7 20.72553
SECTOR 8° 19.89050
SECTOR 9 47.37450
TOTAL= 49.92648
POPULATION
---------- TR o e e e e e e e n e o e
<
COMMUNITY

MALE - 15 633.
MALE 15-19 . 216.
MALE 20-29 430,
MALE 30-39 387.
MALE 40-44 176.
MALE 45-49 157. *
MALE 50-54 138
MALE 55-59 . 127.
MALE 60-64 119,
MALE 65-69 \ 111
MALE 70-79 " . 176.
MALE 80+ - 165.
FEMALE 15 621.
FEMALE 15-19 211.
FEMALE 20-29 440.

Y422,

FEMALE 30-39
v .

FS )




136

FEMALE 40-44 201.
FEMALE 45-49 188.
FEMALE 50-54 ' 178.
FEMALE 55-59 177.
FEMALE 60-64 , 182. .,
FEMALE 65-69 191,
FEMALE 70-79 344.
FEMALE 80+ 407.

6397.

TOTAL=

‘ HOSPITAL BED DAYS

- st s @8 Gn s - T s - En e - e B A S D Gn Gn - e G5 G e G e e e U e e e - e e e e e - e - - s e e v G D s e e D R D G e D G S e - RS e

INFECTIVE AND PARASITIC

NEOPLASMS

ENDOCRINE, NUTRITIONAL, AND METABOLIC

BLOOD AND BLOOD FORMING SYSTEM

MENTAL DISORDERS

NERVOUS SYSTEM AND SENSE ORGANS
CIRCULATORY SYSTEM

TONSILLECTOMY

RESPIRATORY SYSTEM

DIGESTIVE SYSTEM

GENITO-URINARY SYSTEM s

MATERNITY CARE ~ :
SKIN AND SUBCUTANEOUS TISSUE

MUSCULO-SKELETAL SYSTEM AND
CONNECTIVE TISSUE

CONGENITAL ANOMOLIES

CERTAIN CAUSES OF PERINATAL MORBIDITY ANP i »

MORTALITY

. SYMPTOMS AND ILL-DEFINED CONDITIONS

ACCIDENTS, POISONING AND VIOLENCE
TOTAL

~151 -
141
133. .
v 132,
132. |
132. .
202.
192. .
4785. \
1990 A
COMMUNITY SERVICE TOTAL
* AREA -
223.98 149.93 373.92
1364.32 893.55 2257.88
324.39 210.06 534.45
35.08 23.71 58.80-
465.16 326.67 791.84
291.52 196.13 487.65
2278.30 1491.84 3770.14
44 .49 34.01 © 78.50
1402.91 930.77 2333.68
1356.54 897.10 2253.65
1154.30 787.23 1941.53
179.70 137.64 317.34
132.41 " 88.28 220.68
781.69  516.88 . .'1298.57 °
44.66 ' 32.96 77.62
102.55 79.66 182.21
571.09 376.40 947.48
. 835.19 558.54 1393.73
11588.25 7731335 19319.60
. 1990

13,
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PHYSICIAN VISITS

---------—-----------—--_----—------——--—---------—-----------—----

COMMUNITY, SERVICE AREA TOTAL
2012.76813 1570.89092 3583. 65906
3650.88317 2971.86051 6622.74368
2045.73900 - 1715.88683 3761.62583
'1950.89531 -\ 1423.19097 3374.08628
. 1317,54250 ° 1022.90969 2340.45220
s 5055.31823 3872.03222 8927.35045
2550. 73640 1896.22775 4446.96416
3956.13008 2211.01309 6167.14317 .
- TOTAL  22540.0000 166840000 39224.0000
AMBULANCE CALLS w
COMMUNITY SERVICE AREA \  TOTAL ‘
.9.65101 7.52908 17.18009
14.30297 11.32802 25.63099
13.01196 10.27399 23.28596 -
10.11992 7.96507 18.08499
16.75675 13.19359 ; 29,95034
30.07387 22.77405 .52.84792 ,
62.75208 40.21864 102.97072 ‘
: 190.56232 99.76943 290.33175 :
TOTAL 347.23071 213.05182 560.28247
1990
FIRES IN CITY = 103
FIRES IN SERVICE AREA = 77
TOTAL FIRES = 180.35905

TOTAL ANNUAL GALLONS OF WATER CONSUMED - 209485120.
SEWAGE (GALLONS PER DAY) = 643511.687
TOTAL VOLUME OF SOLID WASTE PER WEEK (CUBIC YARDS) = 483.04

>
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SCHOOL AGE
AGE COMMUNITY SERVICE AREA ® TOTAL
1 77 51 128
1 75 50 125
2 71 48 ' 119
3 70 50 121
4 73 55 - 128
5 80 60 140
6 84 65 149
7 88 69 158
8 90 69 159
9 88 72 160
10 92 77 169
11 88 73 162
12 91 76 167
13 90 78 168
14 91 78 170
15 84 .79 164
16 85 76 161
17 83 74 157
18 89 59 149
19 84 . 45 129
SALES TAX REVENUE = 1688.44336
ALCOHOL BEVERAGE TAX = 38.385773
OCCUPATION TAX = - 1.279528
FRANCHISE TAX = 56.299194 ,
REVENUE FROM PERMITS AND LICENSES = 0.639764
REVENUE FROM POLICE = 8.956693 -
REVENUE FROM GARBAGE = 81.249969
REVENUE FROM CHARGES FOR CEMETERY = 8.956693
REVENUE FROM LANDFILL = 5.757874
REVENUE FROM COURT FINES = 4h.143677
OTHER REVENUE -SOURCES = 38.382706
TOTAL REVENUE IN GENERAL FUND = 1972.49438

RSH = .266.119873

1990

4

A

STAREV =  67.814941
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COMMUNITY IMPACT MODEL: ~WORKSHOP EXAMPLE

Mike D. Woods
Texas A& University
) . Gerald A. Doeksen s
Oklahoma State University

Introduction l
For this workshop an example problem has been prepared. The hypo- ~
thetical example will be called Anytown, U.S.A. The community has
expressed an interest in planning for future growth as recent history (/-,\ﬁ

has shown a rapid increase in the economic base and in population. To
better anticipate future community service needs the following infor-
mation was collected by Extension staff members. The data can be used

to project community growth to th;/year 1990.
Background

The co?munity has a 1970 population breakdo@n according to census
figures of the following. :
Age - Males ' Community Service Area
15 603 . - 840
15-19 ' 225 ) 420
20-29 220 ' 401
30-39 172 331
(40-44 113 220
45-49 127 - 253
50-54 ) 124 257(
55-58 172 268
60-64 197 297
65-69 163 243"
70-79 189 317
80+ 163 121

" Age - Females

15 504 1001 ,
15-19 241 : 347
20-29 , “ 301 382
30-39 ST 221 . 401
© 40-44 163 228
45-49 165 273
50-54 183 284
55-59 237 293
60-64 240 . 297
65-69 235 267
70-79 306 L 313

80+ 389 142 .
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. The community area of influence or service area is estimated to be
650 square miles compared to a total of 898 square miles for the county.
The annual growth rate for community population is 1.01006. Income
measures by ecopomic sector for the county are the following:

M

) Income Other Income .
Sector (Millions of Dollars) (Millions of Dollars)
1 8.429 15.287
2 1.032 : 1.260
3 2.478 8.236
4 0.060 1.209
5 0.510 4.207
6 1.203 26.568
7 3.698 , 6.629
8 2.067 9.172
9 7.301 , 48.329

County employment by sector is: sector 1, 321; sector 2, 109;
sector 3, 367; sector 4, 10; sector 5, 23; sector 6, 102; sector 7,
502; sector 8, 484;, and sector 9, 1032. Total county wage and alary
employment is 2,950 with proprietor farm employment being 1,308 ‘and non-
farm employment being 899.

The total county population is 13,831 for 1530 and community popu-
lation is 5,653.

n

Local revenue figures by source for the community were available
from local records for the year 1980. The values in thousands of dollars
were the following: sales tax, $450.686; alcohol bevarage tax, $37.654;
franchise tax, $100.028, licepses and permits, $19.623; court fines,
$66.409; other sources $19 5‘5, street and alley fund, $62.656. There
were no revenues from the occupation tax source or for land fill service.
User fee revenue included® police services, $14.023, garbage service,
$192.068, and cemetary, §$15.272. Local sources indicated there were
11 industries located in the community. The population value for 1980
is estimated to be 6400. \ }

One growth rate needs to be changed in this example. The annual
change for ther ¥atio of social security payments to wage and salary
income is changed to 1.011. 'All other growth rate values will nse the
default values contained in the computer program. st

The following pages present an example of the input data needed to

" successfully run the computer program and sample output for 1990.




E<XRMPLE__INPUT DRTR

l ‘ }/ © COMMUNITY IMPACT MODEL

l,EX camMsImM .
ARE YOU RERDY (YES OR N> 7 ‘ : < s

l YES : , .

2

'. ENTER DECIMAL POINT WITH ALL NUMERICAL ANSWERS. | ’

——

A ]

l' - " SECTORS 1-9 DEFINED

SECTOR 1. RAGRICULTUREs AND MINING
ISECTOR 2. CONSTRUCTION
l;ECTGR 3. MANUFARCTURING——NONDURRABLE
CECTOR 4. MANUFRCTURING-~-DURRBLE
S. TRANSPORTRTIOM
6. COMMUNICATION» UTILITIESs AND. SANITARY SERVICES
SECTOR 7. WHOLESALE AND RETRIL TRADE
8. FINANCEs INSURANCEs BUSINESS» AND REPRIR SERVICES
ECTOR 9. EDUCARTIONRL SERVICES ‘ .
' PUBLIC ADMINISTRATION

PROFESSIONAL AND RELATED SERVYICES» "
I AND OTHER INDUSTRIES
I FINAL DEMAND (1-6> DEFIMNED
e e i T T T Ty

Di. PERSONAL CONSUMPTION EXFEMDITURES ' N
D2. CAPITAL FORMATION

D3. INVENTORY CHANGE - o

D4. FEDERAL GOVERNMENT =~ o o
DS. STATE GOVERNMENT | . @
D6. LOCAL GOYESNMENT ‘ \

ET EXPORTS . , i -
0 YOU KNOW YOUR COMMUNITY"S SPHERE OF INFLUENCE ? (YES OR NO>
s
ITHE ARER OF INFLUENCE ‘IS ?
5550, :
SPANNING RRER IS: 650. 000

HE ANUAL 6ROWTH RATE OF LOCAL POPULATIOM IS: 1.005000
0 YOUu, WISH TO CHANGE THIS YARLUE 7 (YES OR N

(ES ‘
I HE NEW GROWTH IS 7
1L01006 ‘ R :
;ns URL CHANGE IN LABOR FORCE PRRTICIPATION RATES  IS. . 1.007000
' a vtu “'"37 TO CHANGE THE VALUE 7
NG

‘im YERR DO YOU WISH TO RUM TO7:
490, -
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THE YALUE FOR THE COUNTY INCOME BY SECTORS IS.

SECTOR
3.429

. SECTOR

-

1.032
SECTOR

‘2.473

ZECTOR
0.060
SECTOR
0.519
SECTOR
1.203
CECTOR
3.698.
ZECTOR
2.067
SECTOR
7.301

™~

15

95

THE YRLUES FOR OTHER

SECTOR
15.287

SECTOR -

1.260
SECTOR

3.236
SECTOR

1.209

.* TECTOR

. ~-SECTOR

26.568
SECTOR
6.629
SECTOR
3.172
SECTOR
438.329

1
2
3
4
3

6
7
8
o

L4

£y

/

-

INCOME MERSURES ARE.

pd

THE /ALUE FOR COUNTY EMPLOYMENT BY ECONOMIC SECTOR IS.

SECTOR
221.
SECTOR
109.
SECTOR
367. .
3TCTOR
10.
SECTOR
23.
SECTOR
102.
SECTOR
su2.
SECTOR
434,
SECTOR
1032.

Q

1

=4
3
4
o]
6
7
8
9

14,

£
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I | | .

l WHRT 1S THE YARLUE FOR TOTAL COUNTY WRGE AND SHLHR; EMPLOYMENT?
2950, .

WHAT IS THE YALUE FOR PROPRIETIOR FARM EMPLOYMENT? N |
1308. ' : .
WHAT IS THE YALUE FOR TOTAL PROPRIETOR NONFARM EMPLOYMENT 7. |
899. . '?:A‘
WHAT 1S THE COUNTY \ARER IN SQUARE MREES 7 ?
358. \
WHAT IS THE TOTAL CUUNTY POPULATION ? |
. 13931, ‘ |
l WHAT IS THE TOTAL COMMUNITY POPULATION 7
S653. |
SPROP =  0.72333 |
PPROP. = 0, 40872 _ |

PROP =  0.83671 . |
THE ANUAL MIGRATION RATE EOR THE ROMMUNITY IS 0.013500 . _ |
ﬁﬂ YOU WISH TO CHANGE IT?7(YES OR NDD |

0

HE ANURL MIGRATION RATE FOR THE SERVICE RRER IS 0.01800
DO YOU WISH TO CHANGE IT?(YES OR NDD ) .

a

THE POPULATION FOR THE COMMUNITY BY COHORTS IS
IFRLE <15 5k :
603, ‘ )

- MALE 15-19 , .8
25.
ALE 20-29 _ .

2e0.
ARLE 30—-39
72. .
MALE 40-44 )
13.
ALE 45-49 )
27. )
i::iE 50-54 .
24." : ‘ R
E 55-59
172.
ALE 60-64
97. ‘ - . g
MARLE 65-69 ¢
63. - :
70-79

g+
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121.

-~

FEMALE <15

Sn4.

FEMARLE 15-19

241.

FEMARLE 20-29 X
2ant. '

FEMALE 30-39

221.

FEMARLE 40-44

163.

FEMALE 45—4% v
165S. ,

FEMALE 50-54

183.

FEMARLE S5-59

237. .

FEMALE 60-64

240.

FEMALE 65-69 q

23S.

FEMRLE 70-79

306.

FEMALE 80+

23%.

THE POPULRTION FOR THE SERYICE ARER BY AGECOHORTS IS

MRLE <15

40,

‘MALE 15-19

402. .

MALE 20-29

301,

MALE 30-39%9 . ﬁ
331. . .
MRLE 40-44 s
220. S/

MALE 45-49

253.

MRLE 50-54 ’ .

257. :

MALE S55-59%

268.

MALE 60-64

297. .
MRLE 65~69

243. \ ‘
MALE 70-79 -, “

317.

MALE 30+

,

-

,
SN NN BEN N NN BN BN N N I S I N S B WS - aEm .
. .
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_IEEHHLE
"Woor..
FEMALE
47.
EMALE
282.

EMARLE
EMRLE

228.
EMARLE
73.

FEMARLE

IF8¢.

EMALE
293

e

'

1S
15-19
20-29
30-39
40-44
4549
50-54
55-59

60-654

EMALE
S7.
EMARLE

267.

EMALE

13.
FEMRALE 80+

42.

WHrtT IS THE
RTA IS F

5400, .
iTHE SRLE TAX FORrR yYOU L.IJHHUHITY FOR THE MOST RECENT YERR IS 7

S0.636

WHRT WAS THE ACOHOL BEYERAGE TAX FOR YOUR CUHHUHITY INTHE MOST RECENT YERR 7

7.554

wHRT wWRS THE OCCUPRTION TRAX REVENUE FDR YOUR COMMUNITY IMN THE MOST RECENT YERR

2.

.000 )

WHAT WAS THE FRANCHISE TRX RoYENUE FDR YDUR COmMMUNITY IH THE MOST RECENT YEARR 7.

33028

HOW MUCH REYENUE WRS GENERRTED FROM LICENSES ﬂHD PERMITS FUOR THE HUST RECENT YE

R 7. .

3.623

HOW MUCH REVENUE WRS GENERATED THPUUSH-CUURT FINES 7

6.409
‘UU MUCH REYENUE WRS EEHERRTED FROM OTHER SJURCES 7

9.525

HOW MUCH REYENUE IS THERE FOR THE STREET AND ALLEY FUND 7

2.656

THE TOTRL NUMBER OF INDUSTIRES ESTIHﬂTED TO BE IH YQUR CDHHUHITY 1§ 7
11.

HOW MUCH REYENUE WRS GEMERATED FROM POLICE SERVICES ?

65-69"

70-79

CITY POPULRTION FOR YOUR COMMUNITY FOR THE YERARS THAT THE REVENUE D

~

4. 023

THE AMOUNT OF REVEHUE RECEIVED FROM GARBAGE SERVICE URS ?
92. 068

THE AMOUNT OF REVYNUE FROM THE CEMETARY WAS 7

S.272

THE AMOUNT OF REVENUE FROM THE LAMNDFILL SEVICE IS 7




THE ANUAL CHANGE IN THE RATIO OF WAGE AND SALARY
EMPLOYMENT TO TOTAL EMPLOYMENT BY SECTOR IS THE FOLLOWING.
A16 SECTOR 1.02900 :
A16 JECTOR 1.01800
A16 SECTOR 1.00000
A16 SECTOR 1.00000
A16 SECTOR 1.01000
A16 SECTOR 1.00500
A16 SECTOR 1.01200
A16( SECTOR 1.01700
R16 SECTOR t.00800
DO YOU wISH TO CHANGE IT 72
NO
THE ANUAL GROWTH RATES FOR WAGE RATES IS THE FOLLOWIN
SECTOR 1% 1.28000000
SECTOR 2: * 1.04900000
SECTOR 3: 1.06000000 »
SECTOR 42 1.10100000
SECTOR St 1.10000000
SECTOR St 1.08600000
SECTOR, 72 - 1.03600000
SECTOR 8: 1.10400000
SECTOR 9: 1.06000000
DO YOU WANT TO CHANGE THEM 7 = /
NO :
THE ANUAL GROWTH RATES FOR Ppupnrsrup INCOME IS THE FOLLOWING.
2ECTOR 1: 1.14500000
SECTOR 2% . 1.00800000 .
SECTOR 3: 1.05500000
SECTOR 4: 1.10000000
CECTOR S: 1.09000000
SECTOR 63 1.98200000
SECTOF 7: 1.02000000
CECTOR 832 1.08600000
CECTOR 9: 1. 5000000
DO YOU WiSH TO CHANGE THEM 73 .
q .
THE ANURL INCREASE IN TRANSFER PRYMENTS 1s. 1.12440014
DO YOU WISH TO CHANGE IT 7(YES OR NOY:
NO
THE ANUAL GROWTH IN PROPERTY INCOME IS THE FOLLOWING. 1.15100002
DO YOU WISH TO “HANGE.IT 7= ‘ N
M 7
THE ANURL .CHANGE IN OTMER LABOR I COME IS THE FOLLOWING. 1.16559982
DO YOU WISH TO CHANGE IT 7= X \
NO / to
THE ANUAL CHANGE FOR THE RATIO OF SOCIAL SECURITY
PRYMENTS TO WARGE AND SALARY INCOME IS THE FULLUUIJE.Q
DO YOU WISH. TO CHANGE THIS VALUE 73
YES
THE NEW YALUE IS
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4

====::===r.====:===z:=========_.-=== R
SECTOR QUTPUT IN MILLIONS .

l‘ OF DOLLARS
=1 R T R e
SECTOR 1 93.650525 - -

SECTOR 2 36.80657 - : :
SECTOR 3 44.52803 EXAMPLE OUTPUT - 1990
SECTOR « 42.99730 :
SECTOR S S.4155)
SECTOR & 11.87960 -
SECTOR 7 56.73581 : . .
JECTOR 8 172.83689 : ,
SECTOR 9 34.55672 . .
EMPLOYMENT '
l TOTAL WRGE AND ' PROPRIETOR )
Jo SALARY ' c
==t ===S==s============== Ss==rssomsEsssnzssT=ssSoT=s==soooxd B
SECTOR 1 1493, 569. T 924, ‘ ‘ o
SECTOR 2 S547. 369. 179.
SECTOR 3 ao0e. 197, 6. -
SECTOR 4¢ , 265. 2ss. 10.

' SECTOR S - 53. 45, 8.

SECTOR & ss. 57. 0. ~

SECTOR 7 1895. 152z2. 373. .
l'sscma 3 . 1723. 12t0. 513. ’

SECTOR 2 2540. ., @23sa. 189.

TOTAL 3775S. 6576. . 2201. .

»n
1 ~ «
WAGE AND
SALARY PAYMENT (IN MILLIONS OF CURRENT DOLLARS)

l SECTER 1 22.35555 (

SECTOR 2 4.47352 ‘ ;

SECTOR 3 3.5639% g -—o-;éi‘*""“’

'SECTOR 4 8.11216 ig/“

SECTOR S 4.69740 .

SECTOR 6 2.76841 d l -

SECTOR 7 15.99559 o _ ,
I'SECTUR‘B N 13.48835 - - / o

SECTOR 9. 40.29714 R AR

TOTAL=  121.65204 ' / : ‘

- ' \ -~
l. PROPRIETOR )
INCOME (IN MILLIONS OF CURRENT DOLLARS) ~

SECTOR 1 13.57143 . v | , :
'sscmn 2 D.76716 ) - )

SECTOR 3 0. 95734 ; :

*  SECTOR 4 0.13980 K
SECTOR S 0.2u338 / 5
SECTOR % 0.0 .
SECTOR 7 1.46469  / )

SECTOR 8 2.99483 -
SECTOR 9 1.35878
20.56337

BEST COPY AVAUABLE




TRANSFER . l
PAYMENT (IN MILLIONS OF CURRENT DOLLARS» "
SECTOR 1 19. 93479 l
SECTOR 2 2.44070 .
SECTOR 3 5.86053 T
SECTOR 4 0.14190 l
SECTOR S 1.20616 .
SECTOR 6 2.84512
SECTOR 7 8.74586 '
SECTOR 9 4.38850 . . . - l
SECTOR 9 17.26704
TOTAL= 63. 33057 v '
PROPERTY , I
INCOME ¢(IN MILLIONS OF CURREMT DOLLRRS)
SECTOR 1 21.94702
SECTOR 2 2.68707 .
SECTOR 3 6.45209 : <
SECTOR 4 ¢ 0.15623 .
SECTOR S 1.32791 . .
SECTOR & 3.13231 .
SECTOR 7 - 2.,62867 .
SECTOR 3 5.38195
SECTOR 3 19. 00998 l
TOTAL= 69.72318 '
OTHE® LRBOR .
PAYMENTS (IN MILLIONS OF CURRENT DOLLARS) & o
SECTOR 1 5.23398 < T
"SECTOR 2 .64082 oy *
SECTOR 3 1.53871" 3 : ‘ .
SECTOR -4 0.03726 ~ . ‘
SECTOR S . D.31668 _ '
SECTOR 6 0.74700 ,
SECTOR 7-- - - 2.29627 .
SECTOR 8 . 1.29358
SECTER 9 4.53355

TUTHL=' 16.52778

TOTAC PERSONAL INCOME * ' ’
LESS SOCIAL INSURANCECIM MILLIONS. OF CURRENY DOLLARS) | o .

SECTOR 1 80.89996 o , , L
_SECTOR 2 10.57848 : </ : : O
SECTOR 3 17.12946 1 v

SECTOR ¢ ' 7:80616 .

SECTOR 5 . 7.30518 L .

SECTOR & 9.22625 . . '

SECTOR 7' 36.50035 - -. BEST 0OPY RM;AKAELE

SECTOR 8 32.16044 ' 8

EGTOR 9¢  78.58595 '

4

"y L= 28¢ 18213

Y




SECTOR
SECTOR
SECTOR:
TECTOR
SECTOR
SECTOR
CECTC?
SECTOR
SECTOR

WVONGU P W -

DISPOSABLE PERSONRL
- INCOME (IN MILLIONS OF DOLLARS)

59.80804
9.12923
14.78272
6.73672
5. 30437
7.96226
31.499380

27.75446

57.81967

TOTAL=  121.65204

|' TaTAL=

POPULATION
I Y COMMUNITY SERVICE RRER
—_——=T== S L e e+
MALE <15 . 1000. 1114,
MALE 15-13 344. 373.
lnm_e 2u-23 598, 771,
MALE 30-39 6as. 734.
MALE 40-44 284. 345.
MALE 45-49 249, 31S.
lmm_e 50-54 214, 283.
MALE S$5-59 195. 267.
. @MPLE .60-54 180. vas0. .
lnm_e 55-69 . 168. 2a9.
MALE 70-79 o + 256. " 3er.
MALE 80+ 2es. 266.
FEMPLE <15 - v 952. 1175,
FEMHLE 15—-19 322. - <493, |
FEMALE aw-29 678.- ' 326.
FEMALE 30-39 662, 77a. -
FEMALE - 40—44- . ., 318. 363.
TIFEMALE 45-49. 299. - 338.
EMALE S-S54 . @e83. >19.
anm.e 55-59 279. 315.
FEMALE 60-64 . 285. 318.
FEMALE 55-69 ° 295. 318.
JFENALE 70-79 . 496. 499.
EMALE 30+ 586. 470.
5 .
e 9898. 11382.

.
.a:b//

1990



FIRES IN CITY = 159
FIRES IN SERYVICE ARER = 183
TOTRL FIRES = 343.22729

TOTAL ANURL GALLONS OF WATER CONSUMED = 32722329%6.
JSEWAGE (SRLLONS PER DAY> = 997202.312

TOTAL VOLUME OF SOLID WASTE PER WEEK (CUBIC YARDS)= 750.34
ICHOOL REE
AGE COMMUNITY SERYICE ARER TATAL
1 120 120 240
1 117 117 235\
2 111 11, 224
3 110 118 229
4 114 129 243
S 125 140 266
5 130 153 294 &
7 137 153 301
8 140 162 303
) 137 169 307
10 143 189 324
11 137 172 310
12 142 . 178 321
13 140 183 323
14 142 184 326
15 131 184 316
15 132 175 309
1 130 171 301
13 ' 139 . 138 arv
19 131 104 236
1990
SALE TAX REVENUE = 3661.97681
ALCOHOL BERYERAGE TAX = 58.234390
OCCUPATION TAX = 0.0 s
FRANCHISE TAX = 154.699890
REYENUE FROM PERMITS AND LIICENSES = 30.348267
REYENLE FROM POLICE= 21.687485 ‘
"‘REVENUE FROM GARBAGE= 297. 045654
REVENUE FROM CHARGES FOR CEMETARY = 23.619156
REYENUE FROM LANDFILL = 0.0
REVENUE FROM COURT FINES= 102.709887
THER REYVEMUE SOURCES = 59.388138 , .
TOTAL REVENUE IM GENRAL FUND = 4409.69922 :
RSH= 411.757568 STAREY= 95.901642

BEST COPY AVAILABLE
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a

) HOSPITAL BED DRYS

sSoSoroomosSsoosssasaas SaossosssSsisScocasIIIISSSISsRS aassass AESSaZIRIITITIXTTTTITIIN
DISERSE CATEGORIES COMMUNITY SERYICE TOTAL
ARER
e Y Y N Y Y S T T L A ERASS ST TSR TR SRS
INFECTIYE RARD PRRRSITIC 338.3% 360.53 698.92
NEOPLASMS : 2028.61 2177.62 4206.23
ENDOCRINE » NUTRI TIONAL »AND METRBOLIC 484,51 509.40 994, 01
BLOOD AND BLOOD FORMING SYSTEM ' 52.76 57.26 110.03
MENTAL DISORDERS 706.08 787.79 1493.87
NERYOUS SYSTEM AND SENSE ORGAMS 439.09 473.19 912.29
CIRCULRTORY SYSTEM .3370.53 35643.66 7014.20
TONSILLECTDOMY 69.28 80.57 149.85
RESPIRATORY SYSTEM . ? 2092.74 2259.29 4352.03
DIGESTIVE SYSTEM ! 2031.07 2174.48 4205.54
GENITOURINARY SYSTEM 1740.63 1909.70. 3550.33 °
MATERNITY CARE ' 279.45 333.60 513.05
SKIN AND SUBCUTREDOUS TISSUE 199.46 212.37 411.82
MUSCULOSKELETAL SYSTEM AND CONMECTIVE rzssue 1175.58 1248.51 2424.09
CONGENITAL RNOMOLIES 58.84 78.60 147.44
CERTRIN CRUSES OF PERINATAL MORBIDITY AND MORTALITY  157.58 192.47 350. 03
SYMPTOMS AND ILL-DEFINED CONDITIONS - 855.81 911.61 1767.42
ACCIDENTSs POISONING AMD YIOLENCE {257.26 1346415 2603.41
TOTAL 17347.72 18756.77 36104.49
1990
‘ )
' ansrcrnn VISITS
—~—=—4 = Y ¥ ¥ ¥ ¥ ¥ P T ¥ - I -3 ¥ AT DT EERED ~
COMMUNITY SERVICE' neea TOTAL
z=m== ===assoos==so===n Z==sSoossasas == -——::—:-—-.—.:::———::::::::::::::::
3181.26590 3542.13127 6723.39717
5891.2?§64 5712.21981 12603. 43645 .
. 3170.48731 "4218.87834 7389.36565
2814.72237 3543.13198 6357-.95435
2017.31334 2491.26107 4508.57440
7861.24939 9385. 12069 17246.37007
4036.05035 4542.70003 -8578.75038
S5792. 40896 5386. 75672 11149.16558
TOTARL  34754.6953 39802.1797 74556.8750
nnBULance CALLS
= So———e s SoosoasSsssssIas=s TEEaE SRS RS oIS TR ESS ISR X
COMMUNITY senvrcs ARER TOTAL
Ers T B2 = F S SmoSa3ITDS Too=mzooa EXSSTTIAITTRTIAETXTN XTTXIE
15. 02553 17.59197 32.61758
22.61457 26.25563 48.87020
‘ 20.73979 24.23762 44.97741
16.10118 19.08135 35.18253
26.262877 32. 02365 58.28642
46.30054 55.59657 101.89712
20.7152% 98.52054 - 189.23579
. 271.58024 245.30029 516.88052
TOTAL .. _ S509.33960 518.60718 . 1027.94678
1990
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University of Florida
Gainesville, FL 32761

Dr. Tom Harris
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University of Wisconsin
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EVALUATION

IMPACT ANALYSIS WORKSHOP

UNIVERSITY OF KENTUCKY
May 24-26, 1982

QUESTION: "I felt the strong points of the workshop were...."

ANSWERS:

This is one of a very few workshops I have attended that 1jved up to
its promise. The faculty members were knowledgeable, madg’ relevant
presentations, represented a good mix of perspectives, created
an open and productive atmosphere for the exchange of ideas. I came
away knowing much more about the state of the art in communitw
impact analysis than I did before. Over all, the workshop was a

. very positive experience.

1) The range of experts available.

2) Bringing in an expert from outside the land-grant system.
The workshop was very well orgdnized so that people not familiar with
impact analysis could get an understanding of the work that has been
done at various universities on building community impact analysis
models. It allowed personnel from various institutions to share
ideas on future impact analysis work.

1) Embhasis on application (!
2) Hands-on demonstrations.

"Hands-on" experience with computer and impact models was very impor-~
tant. Presentations included a good "state of the art" coverage of
! . many models being used. Useful points covered included the trans-
ferability gmong states and the issues to consider when choosing an
impact model for your state. Also, the workshop provided a good
chance for interaction with other extension specialists - their
experiences with developing and delivering program materials similar .
to mine.
1) The hands-on experience v
. 2) The ample opportunity for one-on-one discussion about the models,
‘their use and modification.
3) The formal presentations were ‘well aimed and targeted at the

audience. . B
4) The after hgurs fellowship was excellent and contributed to the \ ’
workshop's success. ' .

Going through the actual computer process of punching raw data and
developing an analysis.

(
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1) Timely topic
2) Assembled the right people
3) Excellent hands-on experience
L 4) Program unfolded skillfully, so as not to leave anybody behind.

The opportunity to learn of the various approaches taken by several
states to the community impact problem was most useful. We had a
chance to interact with our colleagues. Also I liked to actually
sit down at the terminal and try it.

QUESTION: "I felt the areas where the workshop or future workshops could
be improved were....'""

ANSWERS:
Plans for follow-up.
I don't see how it could be improved.

Run Tuesday through Thursday so that travel can be on Moday and

/ Friday-

Survey needs and interests of participants beforehand.

More time for evaluation, comments, interaction on the final day-
after the workshop problems and demonstrations.

¢

Perhaps a session could he arranged where each participant could
seek advice or have discussion on particular areas that are unique
to yheir individual project. g

}) Spend more time on computers.
2) Spend more time interpreting results of models.

QUESTION: "I felt the facilities were:

- ™~

ANSWERS : ,

7 Excellent 3 Above Average Average Poor

Comments: //4
i ”

It takes time to find your way around in the Campbell House Very
convenient to UK. I enjoyed the extra activities.

More communication needed concerning facility requirements for
workshops presentations. Phones, electrical outlets, classrooms, etc.
Overall evaluation: .The workshop was very useful to me and I feel

it was quite a success.

16,
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The high quality of this workshop speaks well for what the Southern
Rural Development Center can contribute to practitioners and
researchers in the South.

I enjoyed the conference very much. Thank you for the invitation.

Excellent conference.

™
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